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e suhjects-of this series have suffered from vandalism in the name af culture, but their traditions have been e 



FORD’S HOSPITAL, COVENTRY 
of famous Timber Buildings in the Country. An 

f/'"' r-'X' ;C; Outstanding example of Tudor architecture founded in the reign of 
.X . ' Henry VIII (1509-1529). Originally housed single men and married 
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.'^numbly acts 
.•t.vi life, and 
foetal 

I!) about .V* Pi’’" 

( veil wlieii tbe 
insulin. Many 
. m accotinl for 
j tiafe treatment; ibc 
if.uiniicationssichas 
/anaemia; hydram* 

I inrreased incidence 

,J,niwlif'os: infr-iP'^e 
J jherc is no genera 
i ,,f (liesc are c:iusal 
jv,.-:ligalion by Miller, 
nvitz and K , pioduced the follow- 
remarkablt lUs: Foetal and neo- 
al mortalitv a 5 limes greater, and 
lies weighii yr xi pounds 8o f.mes 

re frequen ,'.ong the children of 
betic than - . g those of non-diabetic 
thers. Furtlinorc, tliese trends were 
iceable befcjthe mothers developed 
betes, anJ.ie mortality actually 
ched this hrJcvel 5 years before the 
ot of the dPsc. When the diabetes 
; so lie mother did not require 
If when she only had glyco- 


Mui.i during Ihr last months of pregnancy 
aiii'i ha«i an nllu'i wise normal carholij'drate 
mriabolism. the increase in mortality was 
.pfold. This incre.ise was not due to the 
.-i.-e ot th(' child , since the rale w.is the same 
uiy babies between 5-1 to 10 jioimds as for 
thos'’ ov<‘r 10 pounds. Autopsies- on the 
new-born children of lho.se mothers showed 
liypi-iplasia of tlurislands of Lanprhans; 
incnascd erythropoiesis in the liver and 
e.udi.ic hypertrophy which, in children who 
^ui vivt'd, disappeared in 6 weeks. These 
ch.uiges also were found in children born 
before their mothers had signs or symptoms 
Ilf di.diefes. 


'I’HE Phkiod or Malkormatiok. 

The 5th to the 9th week of pregnancy is 
the critical period in the development of the 
'.ens, teeth, palate and septa of the heart, 
and some of the malformations of these 
organs were .attributed by Shakespeare to 
“the foul fiend b'libbertjgibbet ” who 
“ gives the web and pin, squints the eye and 
makes the hare-lip." 


[. Mahudritiov and Maljonnatwiis. 

There is. however, increasing expen- 
incntal evidence that congenital deformities 
if the=e organs ma}' be due to malnutrition , 
for instance, Hale‘ found that the pigs born 
lo sows who were fed on a diet deficient in 
vitamin A had congenital defects of the 
eyes, and Warkany“ has recently reported 
similar findings in rats. Previously, by re- 
stricting other articles in the diet of pregnant 
rats Warkany and his colleagues' had 
shown tliat the young rats were born with 
deformities such as shortening o ' 

mandible; cleft palate; shortening and^-, --ly 
tortion of the limbs; syndacty y; "tjJ-Js 

the rite. Clearly it.sd.fficelttoj_ ^^torte 

this state of affairs occurs m ‘j,- important 
loetns; indeed, the relation bet ”- -J- 

mations and nutrition is 
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pitfalls which beset attempts to draw correct 
deductions about- foetal health. Manj' 
doctors maintain that there has been an 
increase in malformations during the war 
years, yet it is generally accepted that 
during this time pregnant women have been 
more adequately nourished than previously 
with the result that, again to quote Mr. 
Churchill, ” the death-rate of mothers and 
of babies has fallen to the lowest figure we 
have ever known in this country; so has the 
rate of stillbirth . ' ’ The fall of the stillbirth- 
rate from 36 per 1,000 live births in 1940 to 
28 in 1943 has indeed been described as one 
of the major victories of the war. A reduc- 
tion in neonatal mortality necessarily 
causes a relative increase in the number of 
deaths from congenital abnormalities be- 
cause so manj' of these are incompatible 
with sustained life, but in complete dis- 
agreement with the views expressed by so 
many doctors, the returns of the Registrar- 
General show that, apart from an increase 
in deaths from hydrocephalus in male 
infants in the years 1940 and 1941, there 
was no absolute increase in the deaths from 
malformations between 1936 and 1943. 

2. Infection. 

From time to time the possibility that an 
infection maj'^ cause congenita! defects has 
been discussed, and recently the association 
of German measles in the mother with 
defects in the foetus has been stressed. The 
possible connexion between these two con- 
ditions was first pointed out by Gregg," an 
Australian ophthalmic surgeon, who, in the 
first half of the year 1941, noticed an un- 
usual number— in fact a mild epidemic— 
of congenital cataracts among babies; 
-+hermore, the appearance of these 
-ts did not “exactly correspond to 
■'ve large number of morphological 
Aimgenital and developmental len- 
o'es that have been described.’’ 
'ound that with few excep- 
Spec^y i- 


tions their mothers suffered in the early 
months of pregnaifrom an exanthem 
simulating a sev( form of German 
measles; adenopathas marked, swelling 
of the ankle and w, joints occurred and 
the degree of constihnal disturbance was 
greater than in anydemic of this disease 
in his experience. Feen December 193^ 
and January 1941 collected 78 cases 0 
congenital cataractj of which also hac 
congenital heart dise. Moreover, rriam 
of the babies were dl, ill-nourished an< 
difficult to feed. Ivessed by these find 
ings. Swan,’ of Adele, and his colleague 
sent out a questionne to all medical pra( 
titioners in South Aralia asking them t 
report on all babieiorn to mothers wh 
had suffered from ^ exanthemata durin 
pregnancy. they examined t 

infants, of wMoiii showed congenib 
defects such as tl-atan. deaf-mutism, hea 
disease, microcephi, mental retardatic 
and quite a few mul|e defects. Forty-s 
of these 61 motht developed rube! 
during the first 3 moths of pregnancy ai 
30 of their childri showed congenit 
defects; i had rubeilpd measles and t 
child bilateral cataraf i had either rubel 
or measles and anoth tubella and mumj 

both children being ri. , 

and all the children We normal ; i h 
mumps and the bal bilateral corm 
opacities. The motw|of 3 children w 

the existence 


egnancy 


and 


congenital defects dei] 
any disease during __ . 

mother of i child wl ihad cataract a 
heart disease had an^ Jiess during pr 
nancy diagnosed as '“ifluenza. 0^^ 
basis of this evidence tkse workm'S di 
the somewhat amazingtconclusion t 

“ when a woman contr^rs rubella wi1 
the first bvo months of pi^ gnancy, it wc 
appear that the chances \ber giving b 
to a congenitally defectujc^ild are in 
region of 100 per cent am i 
it in the 3rd month about 33 ^ . 
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]•!!>;; Jj; the rcl on bvtucrn maternal 
'tibc'ha and congr al defect statistically 
■itTnifivant ? The slralian statistics have 
icen criticized be use in some of them 
>nly children with y^iiivc defects were re- 
torted and there no information as to 
low m.-my womc vho liad rubella during 
fregnanc}' gave rth to normal babies, 
iccording to the ncct'^ these studies do 
ot meet statistic requirements and "all 
abies born of th defined mothers should 


ti'.i i.H'ts that {(i) th(‘ flennan measles 
'-■unr.l during the first,-; months ofpreg- 
^ -that is during die critical inonths in 
tnc di Vi-lotumnu of the organs affected- 
end (M that although mothers had other 
>nh ,'tiaus disetises during pregnancy, only 
I ins!. uice rtf congenital defonuitv occurred 

-irnong their haitie.s. 

Sf rondly : Since nihclla is nsualh? such a 
mild disai.cc that it may easily be over- 
looked nr wrongly diagnosed, was the 
matirna! illnc.ss in fact due to rubella? 
Tire.gg thoiight that llie 1940 epidemic was 
tin- most s(.'Vejo he had ever seen and won- 
d' rcrl if it ( nuld he any other e.vanthcm, but 
came to the conclii.<ion that it was Gennan 
measles, and there was said to he no other 
disca.ce epidemic at the time witli which the 
South Australian cases could be confused. 
The severitj' of the disease was attributed 
to an increase in the virulence of the virus 
drie to wartime conditions, particular^ to 
r)veiTrowciing in camps. In my opinion, 
it siiould Ire accepted that the disease was 
ruhella, a decision wlu'ch natural^ raises 
a 3rd question : should a disease 

normally so trb’ial in the adult and child 
frroducc sncli dewistating changes in the 
foetus ? The answer suggested is that in 
mammals the embrjmnic cells are more 
susceptible to virus infections than adult 
tissues; more severe changes, tlierefore, 
should be seen in the foetus and these 
should be especially marked at the period 
of greatest cmbr^mnic activity, i.e. the earh^ 
weeks of pregnanejo 
The causal relations between rubella in 
the mother and congenital defects has not 


been proved and further mvesbgations 
observed toget er, preferably with some should be carried out, but the evidence prOgiy 
amparable gro 5 of babies, born of duced is sufficiently comnneing to maJ jatter 
lofhers whose mgnancies were not ac- unwise for expectant mothers espo-thirds, 

'in the early months of pregnancy^ important 
posed to the risk of infection wf' and vigour 
measles and perhaps witbjiig production. 
^ lusal and nffia chance one themata also, although it,ot, however, give 
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justifj^ the termination of pregnancy. On 
this subject Vertue‘® has made the interest- 
ing comment that “Science has done 
nothing about Flibbertigibbet unless you 
count the suggestion that one of his other 
names is German measles.” 

Period of Foetal Immaturity and 
Disease. 

This can be discussed under 3 heads, (i) 
nutrition and nutritional disorders, (2) im- 
munity, (3) disease. 

I. Nutrition und Nutritional Disorders. 

The normal full-time baby starts life with 
a satisfactory equipment of vitamins, hor- 
mones, metals, etc., but after birth there 
follows a negative phase in which the store 
of vitamins diminishes and haemolysis and 
hypoprothrombinaemia etc., occur. This 
phase is short where vitamin A and vitamin 
K'are concerned; longer for vitamin D, 
calcium and phosphorus: longer stiU for 
vitamin C, iron and thyroxin; and lasts 
until the baby is able to obtain these factors 
from its diet or manufacture them for itself. 
If storage during pregnancy has been de- 
fective owing to premature birth or to 
inadequate nutrition of or to disease in the 
mother the diet of the baby may not be 
able to bring the levels up to normal and 
morbid conditions, such as haemorrhagic 
disease of the new-born, nutritional 
anaemia, tetany, rickets, scurvy develop; 
diseases which are even more likely to 
occur if the baby’s diet is also defective. 
Although hypoprothrombinaemia is more 
marked and lasts longer and therefore the 
'■'ability to haemorrhagic disease is greater 
’■e premature than in the full-time child, 
lerally accepted that there is little or 
Nq of vitamin K in the body. In 
administration of the vitamin 
’ast month of pregnancy is 
specify £nded by the authorities. 


Hypoprothrombinacia occurs in liver 
diseases and the hj^porothrombinaemia of 
prematurity is probal/ due to the defective 
liver function which ccurs in prematurity; 
nevertheless, the foeh can be adequately 
protected against hahorrhagic disease if 
the mother is given 5) 10 mg. of menaph- 
thone subcutaneouslylirectly she goes into 
labour. 

If the mother dung pregnancy shows 
evidence of a deficie;y disease the foetus 
at birth is also likely tbe affected with that 
disease. For instancewith i exception, the 
only examples of tru foetal rickets are the 
offspring of mothersuffering from osteo- 
malacia (Maxwell’' The exception is 
recorded by RicharcElIis"' : a baby when 
born at term shq\\;d multiple fractures, 
beading of the Tibs hypophosphataemia 
and typical radiolcical signs of active 
rickets although its rjther was healthy and 
had normal long'tnes on radiological 
examination. Neonjal tetany occurs from 
time to time and alth>igh sometimes it may 
be due to haemorrh;;es into the parathy- 
roid, it is usually dueo deficiency of blood 
calcium in the mothe: We can accept it as 
axiomatic that an unsually early onset of 
rickets, and frequeny also of tetany, in 
the baby is due to dficiency of calcium, 
phosphorus and vitaiin D in the maternal 
diet during pregnancj 

Maxwell has repoied the occurrence of 
keratomalacia in infats whose mothers’ 
diet was deficient in ftamin A. Women 
suffering from beri-berof pregnancy show 
a shortage of vitamin B,. and frequently 
their offspring are stibom or show evi- 
dence of polyneuritis ad Huggetf" states 
that foetal haemorrhagi; are said to occur 
if the mother is lacking a vitamin, C. 

When the diet of a pegnant animal is 
deficient the embryo hasthe prior clair^ 
the nutrients, but iron jg soroetim^ *■' 
exception to this rule ; tli g ron 
anaemia in rats can be c r . 
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quarters of its protc* 
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is a considerable ^ 
support this view, 
that two-thirds of 
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during tlie last 3 m^ 
obsen'ation whichJ 


The storage of these 
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cording to Huggett,"" 
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cems the deposit ojiron in its chief storage 
depot, the liver, las been confirmed by 
Ramage, Sheldorf and Sheldon^'; these 
investigators also showed that the storage 
in the liver of copier and calcium followed 
similar lines and iiat the amounts of all 3 
elements reached! their peak at birth (see 
Table I). Moreo 4 r, their results suggested 
that an adequate supply of calcium is neces 
sary to ensure the storage of iron an 

copper. I r 

Indirect eviddice of the importance ot 
forage in the Uter third of pregnancy is 
)rovided by |ie facts that premature 


infants develop an iron deficiency anaemia 
at an earlier age and suffer more fre- 
quently from rickets tlian full-time babies. 
.Again' Ebbs, Tisdall and ScotP found that 
rickets, tetany and anaemia were more fre- 
quent in babies under 6 months of age 
whose mothers were taking a “ 
than in those taking a “ good ” or a " sup- 
plemented good ” diet. Nevertlieless, their 
results cannot be accepted as evidence in 
favour of the point under discussion 
because tlie “ supplemented good ” diet was 
only “ supplemented ” during the last 3 
months of pregnancy and there were no 
controls who took this diet throughout preg- 
nancy. The same criticism applies to an 
investigation carried out by my coUeague 
the late Dr. Gittins, who gave full doses of 
iron daily to expectant mothers for i to 3 
months before delivery and found th^ 
their infants had a definitely higher haem^ 

globin at each age period J • 

mothers who were not given the extra iron. 
At the same time, both these investigations 
Strongly suggest that the chief 
iron, copper, calcium and phoyhorus does 
take place in the later months of prc^5^ 
In an important senes of expenlfients 
Wallace^ has recently ^ho^vn condusivdy 
that the nutrition of ewes dunng *£ latt 
Wrd but not during the earher tu^o-tlurds 
of pricy has a marked and important 
is on the birth weight and vigour 
S thS lambs and also on milk produchon. 
These experiments do not, however, give 
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any indication of the effect on the offspring Tab- n. 

of different levels of proteins, metals, vita- EWLS 


mins, etc., in the mother’s diet. 

From our point of view the following is 
the crucial experiment : when 28 days preg- 
nant a number of ewes was divided into two 
groups (A) and (B). From the 28th to the 
91st. day of pregnancy group (A) who were 
liberally fed gained 33 pounds, but group 
(B), fed on a restricted diet, lost ii pounds. 
On the gist day of pregnancy a ewe from 
each group was slaughtered and its foetus 
weighed and it was found that the weight 
was the same in each case (1.7 pounds) . The 
rest of the ewes in each group were then 
divided into two sub-groups (A.i and A.2 
and B.i and B.2). Group A.i were kept 
on the good diet and gained a further 33 
pounds during this period and on the 144th 
day, the end of pregnancy, their lambs 
averaged 11.3 pounds weight. Group A.2 
were changed to the poor ration and by the 
144th day of pregnancy had lost 26 pounds 
and the lambs weighed 6.5 pounds. Group 
B.I were given the good in place of the poor 
ration and gained 56 pounds by the 144th 
day and the average weight of their lambs 
was II pounds, almost exactly the weight of 
those in group A.i. Group B.2 remaining 
on the poor ration lost another ii pounds, 
and their lambs averaged only 5.8 pounds. 
These results clearly indicate that the weight 
of the foetus depends upon the nutrition of 
the mother in the last third of pregnancy., 
Moreover, all the ewes who were well fed 
during this period developed large udders, 
while the udders of those which were poorly 
fed remained small. These results are shown 
in Table II. 

Although the weight of the non-oedema- 
tous new-born baby may be regarded as 
evidence of its state of nutrition, this cannot 
be accepted for the mother because of the 
effect of water retention, particularly in 
toxaemia of pregnancy. Therefore, any 
attempt to apply Wallace’s observations to 
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•pregnant women must be confined to those 
showing a small incnment in weight; it is 
also essential to remimber that'at birth, a 
baby is in a much ]e;s advanced stage of 
development than a lanb, otherwise a most 
intriguing situation mght develop in which 
the baby rises from fs cot, totters some- 
what drunkenly acros; the room, clambers 
into its mother’s bed ind demands a feed 
of breast milk. At any rate, this might solve 
the problem of breast feeding because I am 
sure the baby would mt go in search of a 
cow ! It is probable tiat baby monkeys 
most closely resemble himan babies and it , 
is desirable to repeat onmonkeys the inves- 
tigations carried out on sheep and other 
animals. 

It is universally accented that the nutri- 
tional state of the pregnmt woman has an 
important influence on tie birth-weight of 
her baby, but this only becomes clearly 
obvious when the diet is severely restricted 
as in famine conditions. Moreover, a well 
balanced and more than adequate diet maj^ 
not be absorbed normallj^ and the mother 



-W i rv \ : \\. r.\r’l’'I,- KU'iJ 

'.V'’?. '' ’* pregnant, or the cod-liver 

oil for their children. An onquity at certain 
\'r'. -■*’ l'l“o ideal Welfare centres in Birmingham showed that 

>m . 55; nn ;:na 3 ;cy ai jne ( l!ec!s of diet on le.-;s than 0 per cent of mothers obtained 
tin- prrgn.-.nt woinafutav fnily di.^eti^^^^ their vitamin concentrates from other 
oy ,\ixon !,•! ins Bhr-Bel! i.ecnire."' hut sources. Again, A and D Uiblcts were only 
any .Jtfcnpj in ,s the: effect of the made available for expectant mothers in 
r.mn rn;U {nel.jiy on j ,• infant Itrisllc's with in 19.12 cod-liver oil \vas allowed, but 

.btnenitit s. At cordi ; k. Vomig'* reliable before that date nothing at all, yet the 
iiii.i ate no; .ivMiIae: newrtheless, we maternal mortality- and stillbirth-rates were 
mu--; M erc an e'xplan ion for the decrease considerably less in 1941 than in the pre- 
ouritig the war y<-ars i maternal, neonatal ceding 5-ycar period (1936-1940), although 
a<nd utt.'ini mortality id in stillbirths, and it must be conceded that Baird’" has shown 
nu' die dimini.dicd in deiice of rickets and that in Aberdeen the greatest fall in pre- 
intantile .“^rurvy. 7 he • results arc unlikely niatnrily rales and in deaths from congeni- 
to be due to better do oring and nursing if lal debility has occurred since 1942. We 
lor no other reason t n the fact that both cannot deny that adequate amounts of vita- 
doctors and fiurscs ha i ,* been few and over- mins pla}^ an important part in the nutrition 
worked. Tlierearecc ain social differences of c.xpcctant mothers and in tlie health and 
between pre-war y( rs and the i)rcsent nutrition of the infant, yet in view of the ■ 
time, (hits ; foregoing observations how is the low inci- 

T. There has been n increase in wages, dcncc of rickets and the reduction of the 
although this does nc apply to the wives of mortality- and stillbirth-rates to be ex- 
incn in the Services, plained ? I cannot give tlie answer but 

2. Many mothers lavc been engaged in possibly the most important factors are the 


industia- during prclnncy. 

3. The present did for both mothers and 
children is almost tertainly better than 
before the war. TH rationing system has 
succeeded in givind everyone a balanced 
and adequate, alaough sometimes un- 
attractive, diet, am has provided addi- 
tional rations of mile and of vitamins A, C 
and D for expectaij modiers and children. 

The improvemem- in dietary is the most 
likely explanation bf the fall in mortality- 
and morbidity-rati ; an explanation which 
receives considerable support from Baird's 
work in Aberdeeil We cannot, how- 
ever, be absolutel'' dogmatic on this point 
because some di^oncerting evidence has 
recently been prcpuced; thus, although it 
is estimated that io per cent of the mothers 
of this country atiend welfare centres, only 
a relative!}' smal|proportion of these accept 
the vitamin A aid D tablets provided for 


extra milk and the improvement in the 
bread. It is also noteworthy that in the 
years immediately preceding the war the 
lowest stillbirth- and neonatal mortality- 
rates occurred in well-fed countries such as 
New Zealand and Holland, and that in 
Great Britain these rates were the highest 
in the depressed areas. Besides, even admit- 
ting the validity of some adverse criticisms, 
the investigations carried out in South 
Wales, Oslo, Toronto, London and Aber- 
deen lend strong support to the view that 
the diet and nutritional state of the mother 
during the latter third of pregnancy affect 
both the healtli of the new-born child and 
the incidence of premature and stillbirths. 

2. Immunity. 

The full-time, healthy new-born baby 
has a degree of passive immunity to- 
certain infectious diseases— in particular 
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to diphtheria and measles — but hone to 
streptococcal, staphylococcal and pneumo- 
coccal infections which are such important 
factors in neonatal mortality. Whence 
come the antibodies responsible for this 
immunity? Not infrequently, in the later 
months of pregnancy, < Rh antibodies are 
found in the blood of Rh negative mothers 
pregnant by an Rh positive father, and the 
titre may rise during the last 3 months of 
pregnancy. Moreover, in the majority of 
cases of haemolytic disease of the new-born 
the disease starts before birth and Rh anti- 
bodies may sometimes be demonstrated in 
the circulating blood of such babies at birth. 
It is also known that the titre of diphtheria 
antitoxin is as high in the serum of the baby 
at birth as in its mother’s serum and that 
the cord blood of babies whose mothers 
have been immunized with T.A.B. vaccine 
shows a high titre of agglutinins. In all these 
instances the antibodies must have reached 
the foetus through the placenta; indeed, 
the fact that the placenta contains large 
quantities of antibodies is made use of in 
the prevention or attenuation of measles 
by injection of placental extract. In certain 
animals antibodies, particularly those asso- 
ciated with calf dysentery and lamb scour, 
are transferred from mother to offspring in 
the colostrum. This difference in the mode 
of transmission is due to the structure of 
the placenta; in the cow it is thick being 
composed of several layers, whereas the 
human placenta is thin, the blood actually 
bathing the chorionic villi and thus render- 
ing transference easy. Owing to degenera- 
tive changes the human placenta in the last 
3 months of pregnancy -becomes even more 
permeable and organisms as well as anti- 
bodies may pass from the mother to the 
babj7. It is said that the transfer of vitamin 
A to the young follows the same rules and 
it is also interesting to note that a high titre 
of Rh antibodies has been found in the 
colostrum of mothers whose babies suffer 


from haemolytic dPjase, and sometimes 
these antibodies an also found, but - in 
much lower titre, in reast milk. Although 
the titre of diphthria antitoxin in the 
baby’s serum at birh is as high as that of 
its mother and is nil increased by taking 
colostrum, the tranierence of some anti- 
bodies by the milkseems to be the only 
possible explanatio! of the accepted view 
that breast feeding onfers a degree of im- 
munity to the infectiins of early infancy. 

"The evidence isfairly conclusive that 
an antibody is a molcule of globulin which, 
during synthesis, .las been specifically 
modified under theinfluence of antigen.” 
{Cuthbertson.''”) Tin’s globulin is called 
gamma-globulin, alescription which does 
not refer to its chenjcal structure but to its 
movement in an ele-.trical field; in such a 
field albumins movi fastest, and then in 
order alpha-, beta-!;nd gamma-globulins. 
As far as I know tie amount of gamma- 
globulin in the sera of premature or full- 
time babies has not been estimated, but 
both the globulin ani the total protein of 
the serum of prematire infants are lower 
than those of the full-time new-born child 
and these, in their tarn, are lower than 
those of older chiUren. (Hickmans,’" 
Darrow and Cary,” Rapaport et 
It seems reasonable to regard the smaller 
amount of globulin as i. factor in the greater 
liability of the premature than the full-time 
baby to infection ; moreover, if the foetus 
or baby is badly nourished the " competi- 
tion for available amino-acids’’ for 
purposes of growth may limit the amount 
of gamma-globulin formed and be one 
other reason for the liability of such infants 
to contract infection. On the other hand, 
the amount of gamma-globulin in the blood 
may not be a complete measure of the 
infants’ immunity since some of the gamma- 
globulin may be held in reserve in the 
tissues of the baby. One further interesting 
point in this question of jimmunity in the 
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new-born is that colostrum contains a higher 
percentage both of protein and globulin 
than milk, but in spite of this serum 
globulin shows the negative phase referred 
to in regard to otlier essentials received 
from tlie mother 7 <tero ; in fact it falls until 
the 4th week, whendt commences to rise, 
reaching the adult level at 4 years. 

3. Disease. 

In the later third of pregnancy it is 
possible for organisms as well as antibodies 
to pass from the mother to the foetus by the 
placental route. As a result the foetus may 
be born with an established disease or 
develop it shortly after birth as , for instance, 
haemolytic disease, syphilis, septicaemia 
and rarely toxoplasmosis, tuberculosis, 
scarlet fever, small-pox . I shall confine my 
remarks to haemolytic disease of the new- 
born and to toxoplasmosis. 

Haemolytic Disease of the New-born. 

Haldane^^ has stated that haemolytic 
disease is responsible for more deaths than 
an}'^ other inherited condition, possibly 
more than all of them put together, and 
I want to emphasize that it commences in 
iiiero and may cause irreparable damage to 
or even the death of the foetus. I would 
also stress that sepsis neonatorum ma3^ 
simulate icterus gravis even to the occur- 
rence of kemicterus, and that any or all of 
the characteristic symptoms of haemolytic 
disease may be absent at birth ; a diagnosis 
then only being possible by serological tests. 

It is unfortunate that the number of these 
appears to increase from week to week, and 
if Fisher's hypothesis .of triple allelomorphs 
is true, 27 kinds of Rh are distinguishable 
by serological tests, although some of them 
onty occur rarely; furthermore, to add to 
our burdens, the possibility that anti'-P 
agglutinins ma}^ cause haemotytic disease 
has recently been raised. 


II 

The fact that haemolytic disease starts 
during foetal life is obvious in h3'drops 
foetalis, its rarest, and in icterus gravis, its 
most frequent manifestation, but is not so 
obvious in haemolytic anaemia of the new- 
born. Both kemicterus and cirrhosis of the 
liver occur after icterus gravis, but neither 
has been observed after haemolytic 
anaemia of the new-bom; a condition in 
which there is only slight jaundice. It is 
also interesting to note that kemicterus is 
sometimes found postmortem after an 
attack of what had been regarded as ph3''sio- 
logical jaundice. We believe that tlie 
kemicterus following neonatal sepsis and 
that arising from ictems gravis are the 
result of simultaneous damage to the liver 
and brain, being, in fact, examples of that 
curious connexion between the liver and 
basal ganglia pointed out by Kinnier 
Wilson when he described lenticular degen- 
eration. It is generally accepted that the 
cells in the brain which take the jaundice 
staining are dead and it may well be that 
the sequence of events is : liver damage ; 
necrosis of cells in the brain; haemotysis; 
staining of liver and brain cells. B3' in- 
vestigating the cholesterol partition in 
icterus gravis my colleagues Dr. A Rothe 
Meyer and Dr. E. M. Hickmans"' have pro- 
duced definite evidence that the liver cells 
are damaged in that disease and that tlu? 
jaundice is not simpty due to mechanical 
obstruction from bile stasis; actnalty it 
would be ditficult to e.vplain the occurrence 
of cirrhosis of the liver if the jaundice were 
not due to hepatitis. 

In addition to staining of the basal 
ganglia we have also obscr^'cd lc.-> sc^eTr 
staining of the cortex, a finding which 
gests that mental deficiency may n-sn!;. 
This suggestion is supported In- the m-nt.ti 
condition of some of the childn-n w .'io sm:' r 
from c.vtni-p3'ramidal rigidity and .ath- ti '-:- 
following icterus gravis.^ Even -tro::;-: 
support has been received tro:n ri i-t 
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in which 22 out of 124 random samples of 
ordinary low grade mental defectives 
proved to be the Rh positive offspring of Rh 
negative mothers; a number twice that 
which would be expected in a random 
sample,^' 

Polyostic fibrous dysplasia — a pro- 
gressive disease of bone associated witli 
pigmentation of the skin and, in the female, 
with precocious, sexual development — was 
first described as a sequel of icterus gravis 
by my colleague, Dr. Frances Braid. In 
our view the association of a number of these 
cases with grave jaundice is not fortuitous 
and the sexual changes are probably the 
result of damage to the cells of the hypo- 
thalamus by Rh antibodies. 

Sometimes the temporary teeth, particu- 
larly the incisors, of an infant who has 
recovered from icterus gravis, are stained 
green; in my experience the permanent 
teeth have never shown such staining, nor 
have the children shown any evidence of 
kernicterus or cirrhosis. The enamel of the 
earlier temporary teeth begins to be formed 
between the 6th and pth week and of the 
later ones during the 4th month of preg- 
nancy and the enamel cells remain active 
for some weeks after birth. Actually, by 
the use of isotopes, it has been demonstrated 
that even fully formed enamel is not meta- 
bolically inert; death of the cell is, there- 
fore, in this instance not a pre-requisite for 
staining. 

In icterus gravis liver damage probably 
always occurs before and possibly also 
after birth, but I have not the remotest idea 
why cirrhosis of the liver, staining of the 
teeth, kernicterus with its sequelae extra- 
pyramidal rigidity and mental defect are 
not invariabl3r present. Unfortunately, 
even after the birth of the child, it is 
impossible to tell whether any of these 
manifestations will occur, although some- 
times one ma}'' suspect the existence of 
kernicterus b3^ a curiously high-pitched cry. 


especially if this is associated with convul- 
sions. 

- The serum of evety e.xpectant mother 
should be tested against the Rh factor, both 
in her own interest should she need a trans- 
fusion after labour and in that of her foetus. 
This practice is alread}' followed in some 
clinics. If the mother is Rh negative the 
father should be tested, and if he is Rh 
positive the stage is set for the occurrence 
of haemotytic disease in their children. 
This ma3f not occur in the ist pregnancy 
because the stimulus to produce antibodies 
is a cumulative one and ma\' not be suffici- 
ently strong in lire early pregnancies; I 
have known its occurrence delayed until the 
I2th pregnancy. Providing a case of 
haemotytic disease has alread}'^ occurred in 
the famil3'', the father is heterozygous 
should 0031 of the other children prove to 
be Rh negative, and then the chances for 
and against any subsequent foetus having 
the disease are equal; but if all the children 
are Rh positive, the father is probably 
homozygous, in which case the foetus and 
every subsequent child is certain to have the 
disease. So far it has not been possible to 
desensitize the mother or to neutralize her 
Rh antibodies, but if the baby is given an 
early transfusion with Rh negative blood 
its life can usually be saved, although it is 
doubtful if such treatment will prevent ker- 
nicterus or cirrhosis. I myself only advise 
transfusion if the baby is anaemic, but other 
people believe that a transfusion should 
always be given even if this means the 
previous removal of some of the child’s 
blood. The degree of damage to the foetus 
varies directly with the time it is subjected 
to the effects of Rh antibodies and although 
a definite correlation has not been demon- 
strated between the titre of these antibodies 
in the mother’s serum and the seyerity of 
the disease in the infant, it does seem 
reasonable, if the titre is rising, to perform 
Caesarean section or to induce labour as 
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soon as the foetus is viable. Recovery has 
followed Caesarean section at the 36th week 
followed by immediate complete substitu- 
tion transfusion of the baby with Rh 
negati\’e blood, but even this does notprove 
that kemicterus or cirrhosis can always be 
pre\-ented, although the degree of haemo- 
lysis may be limited by the premature birth. 
Incidentally, this particular child has 
earned a degree of notoriety since a descrip- 
tion of tile operation has appeared in the 
Woman's Home Companion and the 
Reader’s Digest. 

Finally, an Rh negative woman requiring 
a transfosion for any purpose whatever 
should always be given Rh negative blood, 
since Rh positive blood may lead to the 
development of anti-Rh isoagglutinins al- 
though, as with pregnancies, this usually 
only occurs after repeated transfusions; 
moreover. Diamond has shoum that the 
most severe forms of haemolytic disease 
occur in the children of women sensitized by 
transfusion. 

Toxoplasmosis. 

Toxoplasma, a protozoan genus, dis- 
covered in 1909, is a cause of disease in 
certain animals and was first shown to affect 
human beings in 1939. Toxoplasmosis 
occurs in different forms at different ages, 
and is sometimes the cause of certain 
neiAmus manifestations previously attri- 
buted to congenital defect or birth injurj^ 
(Sabin'"’). In the congenital form, there 
are four main clinical signs, some of which 
may be absent: hydrocephalus or micro- 
cephaly; choroidoretinitis ; convulsions or 
other signs of involvement of the central 
nerv'ous system, and X-ray evidence of 
cerebral calcification. The disease can be 
transmitted to mice, chickens, guinea-pigs, 
rabbits and rhesus monket’s. The sera of 
rhesus monkeys and of human beings who 
have contracted the disease contain neutral- 
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izing antibodies which in man probablv 
persist for several years; these afford an 
important aid in diagnosis since, if a rabbit 
is injected intracutaneously with a mixture 
of the patient's serum and toxoplasmatous 
material, any neutralizing bodies present in 
the serum attenuate or prevent the lesions 
of toxoplasmosis which would otherwise 
develop at the site of injection. 

My excuse for discussing this rare disease 
is that this year I have had in hospital at 
one and the same time 3 infants who had 
been infected in ntero. These cases are 
the first to be recognized in this countr}- and 
the credit for this should go to my patholo- 
gist colleague, Dr. Baar. The first 2 cases 
were female twins bom in the 32nd week of 
pregnancy. At birth L. H. weighed 2 
pounds 15 ounces and A. H. 2 pounds 8 
ounces, and they w'ere admitted to hospital 
when 31 days old, each then weighing 2 
pounds 10 ounces. The skull bones were 
poorly ossified, the fontaneUes widely open 
and the sutures unclosed, but, except for 
slight jaundice, there were no signs of 
disease. After a W’eek L. H. became 
lethargic, refused food and died iS da\'s 
after admission. At autopsy her brain 
showed hydrocephalus and close!}'’ packed 
lentil-sized granulations in the posterior 
horn and the middle part of the lateral 
ventricle. Histological examination re- 
vealed an extensive subependymal infiltni- 
tion with large mononuclear cells whidi 
failed to stain with specific stains for astro- 
cytes, oligodendroglia and microglia, and 
scattered between these cells wx-re tiny 
spherical bodies apparently toxophsirniU. 
Animals inoculated with an emulsion of tie 
brain did not show any definite char.p.s 
when killed S to 10 weeks J.iter._ An 
emulsion of the brain of r of thf-s<- arnn:c:!- 
was injected intrapcrironeally :nto cinn'’..- 
pigs and when these were ktihu. i ar.nc 
showed numerous yellowish, wr.’t'- r.f ■ 
about the size of millet se^d- m t?: - 1:;; . - , 
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and enla^enient and caseation of the mal granulomata were not seen/ but histo- 
mcsenteric glands. logical sections showed a sub-ependymal 

In tbe light of the postmortem findings cellular infiltration resembling that seen in 


in L. H., a careful examination was made 
of her sister's eyes, but evidence of choroi- 
doretinitis was not found, nor did X-ray 
examination of the skull show an3' of the 
characteristic areas of calcification. This 
child progressed well for 6 weeks, but then 
developed a fatal pneumonia. An nutopsy 
did not show anj’’ choroidoretinitis but did 
reveal moderate dilation of the cerebral 
ventricles and a few coarse wartj' granula- 
tions in the lateral ventricles which showed 
the same histological features as those in 
her sister. The liver of this child on section 
showed numerous yellow spots about the 
size of a millet seed or a pin’s head. On 
microscop3' these were found to be areas of 
miliary necrosis which presented on their 
peripher3^ an infiltration with large mononu- 
clear cells and lymphoc3dcs and a fair 
number of tiny spherical bodies like 
toxoplasmata. Animals inoculated with 
material from the brain of this child showed 


the other 2 children. A guinea-pig inocu- 
lated with an emulsion of this child's brain 
died 10 weeks later; its liv'er and spleen 
were enlarged and both contained 3'ellow- 
ish-white millet seed sized nodules and the 
mesenteric glands were enlarged and 
showed areas of caseation. Histologically 
all the organs involved showed granulo- 
mata, necrosis and the presence of toxo- 
plasmata. 

Both these strains have now been passed 
through over a loo animals and always 
produced the same results. Inhibition of 
the intracutaneous reactions produced b3' 
these strains has been obtained with sulpha- 
thiazole and sulphadiazine ; with penicillin 
a -weaker inhibition occurred and none 
with sulphap3fridine. Furthermore, positive 
neutralization tests have been obtained with 
the senim of A.H. (taken before death and 
stored) and with the senim of her mother 
to both strains. We have been unable to 


nothing abnormal. 

The 3rd case, D. L., was admitted to 
hospital when 14 days old because of in- 
ability to suck, due, it was thought, to birth 
injury. This child, which was poorly 
nourished, weighed 5 pounds 14 ounces. 
There was an extreme degre'e of moulding, 
the occipital overlapping the parietal bones, 
and the right arm was somewhat stiff and 
its movements impaired. An X-ray of the 
skull showed i or 2 isolated calcified areas 
which might be due to toxoplasmosis but 
are, I think, due to normal calcification. 
The condition of this child was always un- 
satisfactory and she died 6 weeks after 
admission. In the 2 weeks prior to her death 
she had cyanotic attacks which were accom- 
panied by convulsive movements, but noth- 
ing was found to shake the clinical diagnosis 
of birth injury. At autopsy she was found 
to have hydrocephalus although ependy- 


persuade the mother of the 3rd child to have 
the test performed. It is, tlierefore, certain 
that Mrs. H. had been infected with toxo- 
plasma and although she had recox'ered she 
was a carrier of the disease and infected her 
babies w utcro. 

Toxoplasmosis can be attenuated in 
rabbits if sulphadiazine or penicillin is 
given at the same time as the animal is 
inoculated but not if given subsequently. 
Adults have recovered from the disease 
after taking sulphadiazine but its real value 
as a curative agent is unknown. -We gave 
it to the 2nd twin but without success, 
nevertheless, should her mother again be- 
come pregnant, it would probably be advis- 
able to give her- a course of sulphadiazine 
or penicillin or botli, although the optimal 
period of pregnancy for treatment and the 
duration of such treatment would have to 
be decided empirically. 
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I have now concluded m37 lecture and I 
hope that I have convinced you that both 
the nature and the nurture of the foetus 
largely depend on the adequate nutrition 
and good healtli of its mother throughout 
pregnancy, but that e\'en these desiderata 
will not prevent the occurrence of certain 
genetic conditions. I trust also that you will 
agree that the evidence produced has shovm 
that if, owing to inadequate maternal diet 
or disease tlie supplies to the foetus are in- 
sufficient, especially during the last third of 
pregnancy, or if, during that time, the 
foetus is infected in utero or is born prema- 
turely, the new-born infant will be imma- 
ture, lack essential stores and may show 
evidence of disease or develop it shortly 
after birth; further, that such a baby is 
poorly equipped to vdthstand the trauma 
associated with labour or to combat the 
infections to which it may be exposed in 
the neonatal period. 

Great advances have already been made 
in the prevention of foetal disease and 
death, but we are not yet in a position to 
say; 

“ Never mole, harelip nor scar 
Nor mark prodigious such as are 
Despised in nativity 
Shall upon their children be.” 

Indeed, far too many problems still remain 
unsolved and success in dealing with them 
will only be ours when we are completely 
gripped by a really great urge to achieve 
it. 

• ” Ah, but a man’s reach should exceed his grasp 

Or what’s a heaven for? 

and a far greater authority than Robert 
Browning once said, ‘ ‘ The Kingdom of 
Heaven suffereth violence and the tuolent 
take it by storm”. When obstetricians, 
paediatricians and social workers combine 
together in that spirit the future vhl indeed 
be radiant with promise. The full results of 
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such a partnership will not be seen in my 
life time, but possibty from some Etysian 
field in company with Blair-Bell I may be 
permitted to witness them. 
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Note— Recenth- Dr. C. M. Werij’on and 
Dr, A. Sabin (Cincinatti) have kindly 
examined specimens described as toxoplas- 
mosis in this paper, and botli say that the 
infective agent is not toxoplasma. The 
disease, therefore, is not toxophswosis but 
an encephalitis which clinically, serologic- 
allj' and by transmission to animals closely 
resembles it. Investigations are now in 
progress to determine the nature of the 
infective agent. 
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Eclampsia is a s3mdrome peculiar to preg- 
nancy, which may be associated with any 
.or all of the following manifestations: 
headache, disturbance of vision and even 
amaurosis, vomiting, oedema, a dimin- 
ished secretion of urine, hypertension, albu- 
minuria, coma and convulsions, while in 
fatal cases the hepatic and other lesions may 
present unique characteristics. The syn- 
drome has been recognized for over 2,000 
years and, although it occurs in every 
country, nevertheless exhibits' a most 
marked geographical incidence. Eclamptic 
convulsions may occur in a woman tor- 
mented with headache, bloated with 
oedema and half human in appearance, 
whose scanty urine is loaded with albumin, 
and whose blood-pressure exceeds 200 mm. 
Hg. , and they may also occur in a woman 
who appears to be in the enjoyment of good 
health, whose ' blood-pressure is not ele- 
vated, and whose urine is normal in 
quantity and contains no trace of protein.*’ " 
Further, the order in which the various 
signs and symptoms associated with the 
pre-eclamptic state manifest themselves 
varies from case to case, although hyper- 
tension most commonly precedes all others.'’ 

It may therefore be postulated that any 
hypothesis which purports to explain the 
eclamptic syndrome in terms of one or more 
of its manifestations, no single one of which 
is inevitably a concomitant of eclampsia, 
and fails to offer a plausible explanation 
of all the known facts stands as self- 
condemned, and however ingenious should 
be rutlilessty discarded. Further, a sharp 
distinction should be made between lny)o- 


thetical mechanisms which seek to explain 
such manifestations as oliguria, oedema, 
hypertension and convulsions, and a hj'-po- 
thesis which seeks to explain the genesis of 
eclampsia. Assuming that it could be 
proved that eclampsia was associated u’irh 
placental infarcts, or with hyperactivity of 
the post-pituitary gland, or with an excess 
of some chemical substance such as guani- 
dine, histamine, or tyramine circulating in 
the blood, real advance towards the elucida- 
tion of the cause of eclampsia would not 
thereby necessarily be achieved. It would 
be almost as logical to assert that pul- 
monary tuberculosis ^^•as caused cavities 
in the lung. The real problem would be to 
determine the cause of the excess of tlicse 
substances in the blood, wh57Some pregnant 
women suffer from the toxaemias of preg- 
nancy and others do not; whjs indeed, a 
man should not have eclampsia. Any 
attempt to reduce this sjmdrome to such 
simple terms as a generalized angiospasm 
would fail to explain well-authenficatcd 
clinical facts, and would in an_v case repre- 
sent the late mechanism and not the caiis.-ii 
agenc}^. In this conne.xion it would seem 
that the post-pituitary gland is more sinneu 
against dian sinning. Review.s of the liier;-- 
ture'- ■ reveal the confusion which c-xistr , 
but it is notewortlw that mo.st of lije h ypr - 
theses advanced before 1930 haw- hero:::-, 
obsolete. 

Practical obstetric c.vperience gaim d 
such diverse centres as London. 
bridge, Dublin, Leed.^ and ikuichn-.. 
togcUier witli c.xtensive travel in tiv.- h. i. 
Near and Middle East, lorcid :r.’ Us n. ■ ■ 
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nize tlie remarkable fact that eclampsia 
manifests a most marked geographical 
incidence.’'’ ’ The incomplete and imperfect 
vital statistics in Oriental countries make 
it impossible for fliis, and much other know- 
ledge, to be garnered in any save a personal 
manner, but he who- ventures to travel 
beyond his own obstetric parochial boun- 
daries must be prepared to pay 'a very 
heavy 'price. Dieckmann,’" essayed the 
task of collecting statistics from many 
different centres, but it is very obvious that 
most of them are not comparable. He did, 
however, show that the incidence of eclamp- 
sia varies widely in different centres in the 
United States of America, and that the syn- 
drome is either unknown, or verj' rare 
in Kenya, Uganda, Tanganyika, Persia, 
Alaska and certain other countries. 

It is most erroneous to assume that any 
facile generalizations can be made, or tliat 
it can be asserted that the incidence of the 
toxaemias of pregnancy is lou’ in Oriental 
countries, as compared with Europe and 
America. The incidence of eclampsia would 
appear to be high in many of the cities of 
India, whereas all authorities seem to be 
agreed that it is relatively rare in the agri- 
cultural villages, in which go per cent of 
the population lives. 

I will here content myself with instancing 
two remarkable contrasts from my own 
experience. I cannot recollect seeing any 
serious case of hyperemesis gravidarum 
during the 3 years I was at the Rotunda 
Hospital, although the patients did not 
receivb antenatal care. During i year at the 
Leeds Maternity Hospital a very consider- 
able number of such cases was admitted, 
and although most of them responded to 
simple psychological treatment, 1 died and 
another developed the most severe poly- 
neuritis I have ever seen, being unable to 
sit up in bed, or even to feed herself. One 
would hardly have anticipated that dour 
Yorkshirewomen would have been more 


“temperamental’' than their Gaelic sisters 
who lived north of the Liffey. 

During my 3 years in Bangkok, a city of 
some 700,000 inhabitants, I was in charge 
of the largest . obstetric service in the 
countiyc It was, in fact, larger than all the 
others put together. Nevertheless I did not 
see more than 13 possible cases of severe 
toxaemia of pregnancy, and 7 of these, who 
were seen only shortly before they died, 
might have suffered from acute cerebral 
malaria, or some other tropical disease 
complicating pregnancy. I met all the 
missionarj? doctors practising in Siam and 
could hear of only 6 cases in their united 
experience, which extended over many 
years. It may also be noted that no system 
of purdah obtains in Siam, and that 
neither the Siamese nor the Chinese women 
evinced any repugnance to entering hos- 
pital. In sharp contrast to these remark- 
ably low figures for Siam is the remarkably 
high incidence of the toxaemias of preg- 
nancy in Ceylon, an island with just over 
half the population of Siam. The meteor- 
logical and living conditions are very simi- 
lar in both countries, and yet Wfekrama- 
suriya”’ reported that the incidence of 
eclampsia in Ceylon was 28 in every' 1,000 
live births, perhaps the highest in the world. 
According to Thiagarajah'” this incidence 
had been reduced to 16.5 per 1,000 live 
births by 1939, but only at the expense of 
the pre-eclamptic incidence (including only 
those women with a sy'stolic blood-pressure 
exceeding 150 mm. Hg.) which rose during 
the same period from 32 to 56 in every 1,000 
live births." Yet Dr. Thiagarajah assures 
me that the incidence of the toxaemias of 
pregnancy in his own private practice, as in 
that of his colleagues, is extremely low and 


* For everj^ i,ooo live births 120 pregnancies end 
either in miscarriage or stillbirth, and a further 120 
infants die during the first year of life. The figures 
for India are much worse. 
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comparable to that which obtains in 
England. 

The inescapable fact tliat eclampsia 
manifests a geographical incidence suffices 
to e.xclude from further consideration not 
a few of ffie Itypotlieses which have been 
advanced to explain its aetiolog37, seeing 
that b}’ universal consent no micro- 
organism is causally involved. I was 
forced, against my will, to abandon 
Tv'eedy’s Itypothesis'" which received con- 
vincing support from the marked success 
which attended ffie Dublin treatment of 
eclampsia. Since factors such as race, 
hygiene and sanitation could easily be 
excluded (the personal hygiene and ffie 
S3'’stem of sanitation which obtain in Siam 
could not be held to be superior to those in 
Leeds or to differ markedly from those in 
Ceylon) the inevitable conclusion, so it 
seemed to me, was that it must be attributed 
to malnutrition. I confess, after ffie lapse of 
more than 15 years, that even after pro- 
longed mental struggle this hypothesis then 
appeared to me almost as fantastic as it 
obviously did to those before whom I read 
the original communication . It nevertheless 
opened an entirety new and revolutionar3^ 
approach to the study of the toxaemias of 
pregnancy. 

I restated the hypothesis in 1.933'" in the 
following terms: "All the ailments and 
‘ toxaemias ’ associated with pregnanc3^ are 
caused by an absolute or relative insuffi- 
cienc3^ of some substance or substances. in 
the diet, the most important of which is cal- 
cium, which leads to an inharmonious 
working of the various ph3^siological pro- 
cesses of the bod3G and ultimatety to hepatic 
dysfunction. The variety of ways in u'hich 
hepatic d37sfunction ma3^ be revealed is onh’^ 
limited b3^ the number of ph3'siological 
processes in which the liver is concerned.” 

It seemed to me, for reasons which I shall 
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paper" " whether this suggestion be true or 
not in no way vitiates ffie truth of the main 
hypothesis”. The reason these symptoms 
are peculiar to pregnancy is that the foetus 
makes nutritional demands on its mother 
who was suffering from multiple partial 
deficiencies, both of vitamins and minerals, 
before she became pregnant. 

The purpose of this paper is to make cer- 
tain observations on the mechanical factors 
which operate during pregnanc3?, to ex- 
amine 2 of the ” mechanisms ” which have 
been suggested, (a) hyperfunction of the 
post-pituitar3^ gland, and (6) placental in- 
farcts, and lastly to evaluate the present 
position of the dietetic-deficienc3' 113^0- 
thesis. Man3' of the observations will be 
made in summary form in order to encom- 
pass both comprehensiveness and brevity. 

With the purpose of attaining precision 
of criticism, a list of eclamptic postulates is 
appended, against which 303^ hypothesis 
may, and should be measured. It states 
known clinical facts and varies somewhat 
from that suggested by ^Vhitridge Williams. 
An3^ hypothesis which fails to take into 
consideration a single one of the following 
facts cannot be considered worthv of accep- 
tance. 

The Eclamptic Postulaies. 

(1) Its geographical incidence. 

(2) H3^pertension. 

(3) Albuminuria. 

(4) Oedema. 

(5) That any r or all of these 3 sign.- (2, 

3, 4) mav appear independently of the 
others, and that eclampsia ma3- suix-na n- 
in the absence of all of them. 

(6) The peculiar and almost p ttiiocno- 
monic lesions associated with 

and converseh’, what is equalh’ i 

that the liver of n patient djem:: n: 

eclampsia ma.v prcseml a relr.iv- ly trarm, 1 


elaborate, that calcium might be the main 
deficiency, but I stated in my original appearancf. 
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(7) The higher incidence of the syndrome 
in association with primiparity and multiple 
pregnancy. 

(8) The incidence of eclampsia in associa- 
tion with hj'datidiform mole. 

(9) That a woman may recover com- 
pletely from an attack of eclampsia and 
subsequent!}' give birth to an apparently 
healthy child. Conversely, that postpar- 
tum eclampsia may occur many hours after 
an apparently normal deliveiy, and apart 
from any prodromal symptoms. 

(10) That death of the foetus is frequently 
associated with an amelioration of the 
toxaemic symptoms. 

Mechanical Factors, and their Operation 

during Pregnancy. 

Although it is impossible for many 
reasons to accept Paramorc’s hypothesis, 
16, 17 , IS, 10 attributes the genesis of 

eclampsia to an increase in the intra-abdom- 
inal pressure, I was nevertheless inspired 
by his work to pursue certain investigations 
which led to tlie following conclusions ; (a) 
that the weight and size of the uterus may 
be a factor in the causation of albuminuria, 
oedema, and pyelitis, and (6) that the liver 
may, in certain circumstances, be seriously 
damaged by tire eclamptic convulsions, and 
possibly by the uterine contractions during 
labour. 

The Intra-abdominal Pressure. 

If an anaesthetized animal be tied on its 
back, the pressure in the ventral portion of 
the peritoneal cavity, by whatsoever means 
it be measured, is less than 2 mm.Hg."”' “ 
If this pressure be called p, then the intra- 
peritoneal pressure at any point in the 
cavity is equal top + the component of the 
weight of the viscera acting on it. When 
the animal is at rest there is no such thing 
as an intra-peiitoneal pressure, for it varies 
from point to point in the cavity, and the 
pressure at any one point changes with the 


position adopted by the animal. It is only 
when the diaphragm is fixed (when the 
breath is held), and the abdominal mus- 
culature is strongly contracted, as during 
coughing, vomiting, defaecation, and par- 
turition, tliat the pressure becomes so 
elevated (50-95 mm.Hg.) as to justify tlie 
conception of an intra-peritoncal pressure. 
By the employment of local anaesthesia 
sterile liquid paraffin (normal saline solu- 
tion is too rapidly absorbed) may be 
painlessly introduced intp the peritoneal 
cavity of a dog, and this fluid allows con- 
tinuous and simultaneous readings of the 
pressures in the dorsal and ventral parts of 
the cavity to be obtained. The introduction 
of a litre of this fluid does not significantly 
raise the intra-peritoneal pressure, which, it 
is interesting to observe may fall, wherever 
measured, below that of the atmosphere 
while the animal is actually eating food."’* " 
It is ver}' clear that the pressures re- 
corded in the stomach, rectum, and bladder 
(structures possessing their own mus- 
culature), arc not those which of necessity 
obtain in the abdominal cavity. The simul- 
taneously recorded rectal and intra-vesical 
pressures of a woman at term, while stand- 
ing upright, correspond very cloply, and 
exceed those similarly recorded in a non- 
pregnant women by 11.5 mm.Hg. When 
a woman, whether pregnant or not, bends 
forward the pressures in the stomach and 
bladder are thereby elevated, whereas the 
rqctal pressure falls, sometimes by as much 
as 15 mm.Hg. Drinking a pint of water 
has no effect on the rectal pressure, but the 
removal of a pint of urine causes it to fall. 
Both the rectal and intra-vesical pressures 
of a woman at term fall to belo^y that of the 
atmosphere when she is placed in the Tren- 
delenburg, or even in the extreme latera 
position. It is therefore evident that the 
very considerable difference between the 
rectal pressure of a pregnant woman at 
term and that of a non-pregnant woman, 
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when measured in the upright position, must 
be attnbuted to the weight of the uterus. 

Albininnuria. Urine is a modified ultra- 
filtrate of the blood-plasma , Ultrafiltration 
cannot in any sense be regarded as a simple 
sieving action, but is influenced by the 
nahire and h5^drogen-ion concentration of 
the plasma, the presence of salts, the con- 
cenbation of protein in the solution, and 
the filtration pressure.'" Each human 
kidne}'- contains some 45 million glomerulo- 
tubular, or ultrafiltration units, and there is 
■reason to suppose that they do not nor- 
mall}^ all function together, but enjoy rest 
pauses."'* 

It has long been known that a number of 
apparent^ healthy men from time to time 
pass albumin in their urine in clinical 
amounts, tlrat certain foods (especially 
cheese), cold baths, and exercise may pro- 
voke albuminuria, while severe exercise 
may be associated with the presence, not 
only of protein but also of blood and both 
hyiline and granular casts in the urine.°® 
I have shown that what is true of men is 
equally true of women, and it has always 
seemed to me an astonishing, and insuffici- 
ently appreciated fact, that albuminuria is 
more likely to be encountered in healthy 
college girls than in women who are less 
than 24 weeks pregnant.**"’ **' 

A distinct variation in the permeabilit}'' 
of the glomerular endothelium must be 
postulated, for during puberty both boys 
and girls may frequently pass protein in the 
urine. =" This increased permeability of 
the glomerular endothelium normally dis- 
appears before the 20th year, but may 
persist to a diminished degree for a further 
10 years, and even throughout adult life. 
It may be provoked in 2 wa3^s ; 

(i) causing the individual to remain 
in an extreme lordotic position for from 30 
to 40 minutes. Nearlj'^ every’’ subject, 
whether male or female, passes albumin in 
the urine as the result of this insult, but as 


a rule the quantify is small . The individual 
belonging to the above group, however, 
passes a considerable quantify of protein. 
The albumin in all cases comes from both 
kidneys.'" 

(2) The ingestion of the whites of 10 eggs 
in 25 c.cm. of alcohol provokes albuminuria 
in the individual belonging to the above 
group, but not in normal subjects."" The 
size and weight of the uterus during the last 
weeks of pregnancy cause the woman to 
adopt the lordotic position while walking, 
and thus predisposes her to albuminuria. 

Slow, deep breathing maintained for 30 
munutes while standing in the uprigW 
position, likewise provokes albuminuria. 
The act of respiration facilitates, whereas 
holding the breath impedes the return of 
blood to the heart, and thereb}’ raises the 
general venous pressure. Sprinters hold 
their breath while running the 100 yards, 
and a Cambridge undergraduate, who 
subsequently became a member of our 
profession, actually ruptured his infenoi 
vena cava while running this distance. I 
is also probable that this procedure causes 
a relative anoxaemia, and that both factors 
are concerned in causing the albuininuna. 
It ma\^ reasonably be assumed tliat the bulk 
of the uterus during the last few weeks of 
pregnancy causes an elevation and relativ e 
fi.xation of the diaphragm, thus impeding 
the return of blood to the heart, increasing 
the general venous pressure causing some 
measure of anoxaemia, and predispo>in^ 
the woman to albuminuria. 

Contrary’ to e.xpectation. 
the intra-abdominal pressure to -O ana 
even to 40 mm.Hg. had little or no .-.uA 
Zl-Jr diuresis, and did not pn'n-oKe 

albuminuria. ■■ r 

PveUtis. A slight increase in uu mta.- 

pre^ure, associated with a low rate 01 unn- 

anr secretion, .suffices to mcreas' ce. ..c* 
space between the glomennar mtts ar.u 

the ureter.- Tlie weignt of the ue-ruA .am 
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in particular the pressure of the head of the 
foetus, might be expected to cause dilata- 
tion of the pelvis and calyces of the kidney, 
thus predisposing the woman to pyelitis, if 
a low rate of urinary secretion is maintained 
for any length of time. It may also be ob- 
served that a slight increase of pressure in 
the ureter may cause proteinuria. 

Water diuresis. If an individual drinks 
a litre of water under controlled conditions 
he should pass approximately the same 
amount of urine within 2| hours. Should 
he for the duration of the experiment stand 
as motionless as possible in the upright 
position, he will pass little more than half 
that amount. If, however, his legs and 
thighs are firmly bandaged before he 
adopts the upright position, he will pass 
almost the same quantity of urine as the 
ordinary subj ect. It must'be supposed that 
the absence of muscular contractions allows 
the blood to stagnate in the veins of the legs, 
and that the increased venous pressure so 
caused results in the escape of water from 
the blood-plasma to the tissues. Firm 
bandaging of the legs largely prevents the 
stagnation of blood and the consequent 
transference of water. It can hardly be 
doubted that the weight of the gravid 
uterus, when the woman is in the upright, 
or sitting position, likewise causes stagna- 
tion of blood in the legs, and consequent 
transference of water from the blood- 
plasma to the tissues . This almost certainly 
accounts for the increase in the ratio of the 
night /day partition of urine during the 
latter weeks of pregnancy, which may 
exceed unity. This constant and abnormal 
escape of water from the blood plasma to 
the tissues by day, and its return by night, 
imposes no inconsiderable task on the 
mechanism, and should the colloid osmotic 
pressure of the blood plasma become signi- 
ficantly lowered, or any change occur in 
the permeability of the capillary endo- 
thelium, would result in oedema of the 


lower extremities. A. certain amount of 
water retention probably always charac- 
terizes the latter weeks of pregnancy. 

The Hepatic Lesions associated ‘with 

Eclampsia. 

The evidence would seem to suggest that 
the typical lesions particularly affecting the 
liver, which were described by Jurgens,"’ 
Pilliet,'” Schmorl,” Konstantinowitsch,“’ 
and others, were almost invariably found in 
the organs of women dying from eclampsia 
up till the end of the ist decade of this cen- 
tury. Of the sections made from the livers 
of 44 women who had died from eclampsia 
in different centres in England and Ireland, 
which I had the opportunity of studying, 
only those from 21 cases showed the typical 
fibrino-haemorrhagic necroses.” The 
older the section the greater was the likeli- 
hood of encountering them, and it does 
seem as if both the clinical manifestations 
and the pathological picture of eclanapsia 
are changing. Indeed, the fear sometirnes 
obtrudes itself that true eclampsia, like 
chlorosis, will disappear before its aetiology 
is discovered. Both Acosta-Sison” and 
Davidson’^ have reported that the livers of 
women dying from eclampsia may present 
a fairly normal histological appearance. 
The massive haemorrhages of the 
sections strongly suggested their possible 
association with vitamin C deficiency. 

It seemed possible that these pathologica 
changes in the liver were caused by, ra er 
than the cause of the eclamptic convulsions. 
Using a technique"^ which it is unnecessary 
to describe here, I succeeded in causing 
severe degenerative and necrotic changes 
in the liver, sometimes associated with 
haemorrhagic necrosis in the periphery o 
the 'lobules, simply' by raising the intra- 
abdominal pressure in dogs and cats on 
several occasions to from 60 to 75 mm.Hg. 
for periods of half a minute. It was not 
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possible to reproduce all the mechanical 
factors which operate during an eclamptic 
convulsion, because the artificial raising of 
the intra-abdominal pressure causes a 
marked fall in the arterial blood-pressure. 

Strauss and Maddock"'' were unable to 
confirm these results, which they attributed 
to the minimal amounts of chloroform 
which I employed. This conclusion cannot 
be entertained for the simple reason that the 
pathological changes I have described 
occurred in an animal narcotized with 
morphia, and that tliese lesions were inde- 
pendently confirmed by two eminent 
histologists. In a letter to me, Dr. Strauss 
confirmed lu}'’ guess that his experimental 
animals had been kept for some time on a 
well-balanced diet, whereas mine had not. 
In mj- view the results reported by Strauss 
and Maddock add considerable significance 
to those I reported, and make it reasonable 
to suppose that a liver, impaired either bj^ 
imperfect nutrition, or by some chemical 
agency such as chloroform, may be 
seriously damaged by the mechanical 
factors associated with eclamptic convul- 
sions, and even by the " pains ” of normal 
labour. This possibility enhances the diffi- 
culty of finding a safe anaesthetic for use 
during delivery. 

It may therefore be asserted with con- 
fidence that the weight and bulk of the 
gravid uterus predispose a woman to albu- 
•minuria and oedema in 2 separate waj^s, 
and also to pyelitis, and accentuate any 
other deleterious influences which ma}^ be 
operating in the same direction. It is 
moreover clear that primiparity, multiple 
pregnanejG and hjffiramnios will enhance 
the operation of such factors, as was sug- 
gested Paramore, although for quite 
other reasons. It is further probable that 
botli eclamptic convulsions and normal 
labour pains ma^^ damage an alreadx- im- 
paired liver, although the intra-abdominal 
pressure during a coinmlsion probabh’ does 
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not exceed that of a normal individual when 
straining at stool. 

Hypothetical Mechanisms. 

Most of the hypothetical mechanisms 
receive their sole support from conjecture, 
while that which attributes eclampsia to 
allergy is inherent with its own condemna- 
tion. 

7 he Posterior Pituitary Gland. 

Hofbauer®' expressed the vie\\' that 
eclamptic convulsions were due to anaemia 
of the brain resulting from an arterial 
spasm caused by the vaso-constrictor action 
of the hypophysis-adrenal s3^stem. Ansel- 
mino and Hoffmann’®- were the first to 
advance experimental evidence in support 
of this contention. Anselmino, Hoffmann 
and Kennedy*® reported that ultrafiltrates 
from the blood of both pre-eclamptic and 
eclamptic patients inhibited water diuresis 
in rabbits, raised the blood-pressure of 
anaesthetized rabbits, even when injected 
subcutaneously, and expanded the mclano- 
phores of the frog’s skin. Similar results 
were later published bj' Chunilal Sluk- 
herjee.'** ^ ^ 

At about the same time Cushing'" '**''' 
advanced the thesis that the hypertension 
and fits associated with eclampsia could be 
attributed to pituitar}^ basophilism, associ- 
ated with a basophilic adenoma of the par^ 
distalis. Siddaik'' assumed that although 
vitamin B, deficienc}-' nornialK' can.^i--' 
h5^pofunction of the post-pituitary- glatsd, 
it e.xerts the opposite effect during })r< g- 
nanev. and thereby causes the symptoms m 
the toxaemias of pregnancy. I-a.Mh-, 
Molitor and Pick” affirmed that if i>ost- 
pituitary' e.xtract be injected intratb.--ai;y 
it inhibits water diuresis tA-c-n wn- n 
amounts are used which have no : 
when injected intravenousiy. ano Ui-.t tr.^ 
inhibition so caused persists tur a 

time. ... 

Before summarising my c.nte-.'-:n- <■. 
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these experiments I would observe that 
water diuresis experiments demand an irre- 
proachable technique and infinite patience. 
The only suitable experimental animal is 
the bitch, and results obtained from rabbits 
or rats are apt to be worthless, especially 
when small amounts of any antidiuretic 
activity are employed. 

. (i) Cushing's views no longer claim any 

general acceptance. 

(2) Post-pituitary extract contains but 2 
active principles, i which is oxytocic, and 
the other both pressor and antidiuretic. 
This extract causes an increased output of 
chlorides and stimulates intestinal peris- 
talsis, whereas the toxaemias of pregnancy 
are associated with a retention of chlorides, 
and with coprastasis. 

(3) Post-pituitary extract can cause pro- 
teinuria, but tends to prevent oedema 
formation. 

(4) Post-pituitary extracts cannot pass 
through the membranes used by Anselmino, 
Hoffmann and Kennedy.^®’ 

(5) If 10 units of post-pituitary extract 
be added to normal blood, but little of the 
activity can be recovered from the ultra- 
filtrate of the plasma, even when suitable 
membranes are used. The extract seems to 
be largely adsorbed to the red blood- 
corpuscles. 

(6) I spent many months in an effort to 
find evidence of a pressor substance in the 
blood of eclamptic and other patients 
suffering from marked hypertension. The 
blood was wthdrawn into a vessel contain- 
ing the requisite amount of sodium citrate, 
and surrounded by packed salt and ice iii 
an outside container. The ultrafiltrate was 
obtained without delay and tested the same 
day, either on a decerebrate cat, or one 
under chloralose anaesthesia. This pro- 
longed investigation was most tantalizing, 
for slight rises of blood-pressure caused by 
the intravenous injection of the ultrafiltrates 
tempted one to persist. Fearing that the 


pressor activity was being lost, 'some 
specimens of blood were collected straight 
into absolute alcohol at o°C. Some time 
later Sir Henry Dale was kind enough to 
examine my tracings, and expressed the 
opinion that the recorded rises in the blood- 
pressure were without significance. These 
results were to be expected -seeing that 
Hpsf “ transfused 750 c.cm. of blood with- 
drawn from an eclamptic patient, immedi- 
ately after a fit, into a patient suffering 
from carcinoma ventriculi without causing 
any untoward symptom, or any elevation 
of the blood-pressure. Page®’ proceeded a 
step further and transfused 400 c.cm. of 
blood from each of several patients suffering 
either from eclampsia or pre-eclampsia, 
into normal pregnant women without 
causing a significant rise of blood-pressure 
in any case. 

The truly remarkable ease with which 
both Anselmino, Hoffmann and Kennedy,*'’ 
and Chunilal Mukherjee” demonstrated a 
pressor substance in the ultrafiltrates of 
blood withdrawn from toxaemic patients 
(some with a blood-pressure not exceeding 
150 mm. Hg.), can only be explained on 
the assumption that toxic changes had 
occurred in their samples of blood before 
ultrafiltration was performed. 

(7) I did find evidence of antidiuretic 
activity in the ultrafiltrates of blood with- 
drawn from eclamptic and pre-eclamptic 
patients, but reservm my opinion as to 
whether it was caused by a true anti- 
diuretic substance, or by the almost in- 
evitable toxic changes which occur in shed 
blood.’® 

(8) I found that minimal inhibition of the 
diuretic response of a dog to 250 c.cm. and 
of man to a litre of water, was effected by 
the intravenous injection of from 0.00005 
to 0.001 c.cm. of “ infundin This means 

* A proprietary post-pituitary extract made by 
Messrs. Burroughs, Wellcome and Co., and 
standardized in international oxytoxic units. 
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that the inti'avenous injection of that 
amount of ])ost'pituitaiy antidiuretic sub- 
stance which could effect a concentration 
of less than one in four milliards t in the 
blood plasma exerts a measurable effect on 
u’atcr diuresis in a healthy man or u'oman. 
Results of the same order were moreover 
obtained in women in the last weeks of preg- 
nancy. 

These profoundly interesting and truly 
astonishing results raise the issue in acute 
form as to whether the post-pituitary sub- 
stance can be regarded as a physiological 
pressor substance. A careful perusal of the 
relevant literature reveals but one unequi- 
vocal fact, and that is the impossibility of 
causing a marked elevation of the arterial 
blood-pressure above the normal, in man 
or in dogs, by the intravenous injection of 
post-pituitaiy extract, for if large amounts 
are used the blood-pressure falls and death 
may ensue. The extract, moreover, con- 
stricts the coronary vessels and, according 
to Leschke/^ causes sino-auricular block. 
The point, however, which I wish to stress 
is that at least i,ooo times that amount of 
the extract which inhibits water diuresis 
must be used to effect a pressor response 
which is but fleeting. It is impossible to 
imagine that nature would use the same 
substance to achieve two widely differing 
effects, particularly if the one activity 
demanded a thousand-fold increase of the 
amount required for the other. It is m3^ 
view that the antidiuretic substance 
happens to be pressor when used in non- 
physiological amounts. 

(g) Unlike Molitor and Pick,'"’ I found 
that amounts of infundin which inhibited 
water diuresis when injected intravenousfy, 
exerted little or no effect \vhen injected 

t Post-pituitary extracts some loo times more 
potent than the standard powder used for assay 
purposes have been obtained, so that a concen- 
tration of I in 400,000,000,000 of such an extract 
in the blood plasma would suffice'-. 
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intrathecally. I moreover found tliat 
attempts at lumbar puncture, a difficult 
procedure in the dog, and even the shaving 
of the skin over the lumbar area, sufficed, 
not only to inhibit water diuresis, but also 
to cause proteinuria.''" Verney and I" sub- 
sequently proved that these afferent sensory 
impulses inhibit water diuresis when the 
kidney is completely denervated. 

The above evidence makes it abundant!}- 
clear that hyper-function of the posterior 
lobe of the hypophysis could not cause the 
syndrome of eclampsia. New and most 
interesting light has, however, been shed 
on the problem by Shockaert and Lambil- 
lon."' They reported that if a pressor sub- 
stance (tonephint) was injected intraven- 
ously into pregnant women, it caused a 
much greater and more prolonged elevation 
of the blood-pressure in those patients 
who manifested toxaemic symptoms than 
in those who were normal. These impor- 
tant findings have been confirmed b}- 
de Valera and Kellar,“ and by Browne.''” 
Browne’' thinks it possible that these results 
may be correlated \vith those of B}’ronri’ who 
found that both gonadotrophic hormone 
and oestrogen are capable of sensitizing 
rats to vasopressin, and also with those of 
Smith and Smith,'"'’ who reported 

that the amounts of the anterior pituilarv- 
like hormone in the blood serum and urine 
of patients suffering from the toxaemias of 
late pregnancy are abnormally high , where- 
as those of blood oestrin and nrine pregnan- 
diol are correspondingly diminished. It is 
also of interest to note that tolerance c;ui b” 
developed to this c-xtract.”" It is clear flia* 
a new field of investigation has been opened 
up, and that whereas it is reasonable ;o a \vr 
that the syndrome of eclampsia coiiid no: 
be e.xplained by postulating h}'j’".G!;i; tae! 


J A proprk’tt\r\- pri-p.ir.ttr'-n 0; t-.- rn • 
of post-pitiiit.iry Mib'tai;:- , 

LuJ. 
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of the posterior lobe of the hypophysis, it 
is not possible at present to delimit the 
consequences of hyperactivit}^ of the whole 
gland. 

Placental toxin hypotheses. 

Seeing that eclampsia is peculiar to preg- 
nancj^ any hypothesis which ascribes a 
causal toxin to the placenta merits particu- 
lar interest. Stimulated by Veit’s work 
Liepmann,® ' Freund'"^ and others suggested 
that it arose in the normal syncytial cells of 
the placenta, but this view was soon dis- 
credited. Quite recently Page“ has ad- 
vanced the speculation that the toxaemic 
s5''mptoms are due to ischaemia of the 
placenta, which does not find any support 
in the observations of Kellar and Suther- 
land.'* The hypothesis, however, which 
has attracted the greatest interest and 
won the most support was introduced by 
Young."' He maintained that both 
eclampsia and the albuminuria of preg- 
nancy resulted from the absorption of the 
products of early autolysis of the placenta, 
which were liberated from recent infarcts 
‘ ‘ involving more than one-third of the 
organ and representing, it might be, lo to 
12 ounces or more of placental substance.”" 
He believed that this conception was sup- 
ported by the fact that extracts of the human 
placenta when injected into guinea pigs, 
caused convulsions, and significant patho- 
logical changes both in the liver and in the 
kidneys. The greatest tribute to the care 
and skill of his anatomical and histological 
investigations is afforded by the fact that 
those of Bartholomew and his fellow- 
workers,"' ”• published after the lapse of 
nearly 20 years, confirm most of his find- 
ings. Whereas Young attributed placental 
infarctions to some condition which inter- 
fered with the maternal blood supply, Bar- 
tholomew believes them to result from 
changes in the foetal circulation. Falkiner,” 
. concluded that the association between 


infarcts of the placenta and eclampsia could 
not be regarded as fortuitous, but unlike 
Young and Bartholomew did not consider 
their aetiological significance proved. 

Before further consideration of this hypo- 
thesis it is desirable to enquire whether 
tliere is general agreement concerning the 
association of placental infarcts with the 
toxaemias of pregnancy. Whitridge Wil- 
liams and Stander have persistently denied 
any particular association. Siddall and 
Hartman*' found infarcts of the placenta 
in 67.7 per cent of the 700 placentas they 
examined from ’consecutive confinements: 
Hafifner" examined 400 placentas and 
found infarcts in 77 per cent of those 
obtained from patients who did not mani-' 
fest toxaemic symptoms, and of these 30 
per cent revealed fresh "haemorrhagic 
foci ” : von Ravenstein examined 260 pla- 
centas and found infarcts in 80 per cent of 
those removed from patients suffering from 
albuminuria, and in 66 per cent of those 
from apparently normal patients ; whereas 
Clements," after studying 500 placentas, 
concluded that there was no significant 
increase in the incidence of infarcts in the 
placentas renaoved from toxaemic patients. 
There seems, however, to be room for doubt 
as to whether these authors have rightly 
understood Y'oung’s contentions.- 

The association between placental in- 
farcts and the toxaemias of pregnane}^ 
is clearly disputed, and even if it could be 
proved that they occurred ten times more 
frequently in placentas removed from 
toxaemic cases than in those removed from 
normal patients, it would still be necessary 
to show why they are not always associated 
with toxaemic symptoms. It might, more- 
over, have been supposed that a specific 
toxin would invariably cause similar effects, 
whereas the sj'mptomatology of the toxae- 
mias of pregnancy varies notably. It is> 
further, somewhat difficult to reconcile this 
hypothesis with the following clinical facts . 
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(a) that a woman may recover from ante- 
partum eclampsia and subsequently give 
birth to a living child; (6) that postpartum 
eclampsia may occur many hours after 
deli\-eiy: and (c) that neither placenta 
praevia not threatened miscarriage are 
common^ associated with toxaemic symp- 
tom.s. 

The significance of Young-’s experimental 
work is diminished by the fact that Woold- 
ridge'" succeeded in causing intra-vascular 
clotting and haemorrhagic necrosis in the 
dog’s liver by the intravenous injection of 
tissue fibrinogen. SchmorP" repeated these 
experiments and satisfied himself that he 
could thereby cause the specific changes in 
the liver, lungs, kidneys, and brain which 
he associated with eclampsia. Dieck- 
mann"’- also obtained similar results from 
the same procedure. On the other hand I 
found” that partial separation of the pla- 
centa of a pregnant bitch did not cause any 
toxaemic symptoms. 

There is little doubt that toxic products 
could derive from the placenta, but there 
is reason to question the causal association 
of placental infarcts with the toxaemias of 
pregnancy. The placenta may be involved 
in physiological disturbances of the mater- 
nal organism and possibl}^ plays some part 
in the reported alteration in the ratio of 
anterior pituitary-like hormone to oestrin 
in the blood of toxaemic patients. 

In his most recent papers Young””- has 
postulated a “constant and imminent’’ 

X factor, or abortion factor, which he sug- 
gests may possibty represent a vitamin E 
deficiency. If he becomes confirmed in this 
view he will thereby adopt, and add his 
powerful support to the dietetic deficienc\'^ 
hypothesis. Curiousty enough Bartholo- 
mew, the other champion of the significance 
of placental infarcts, likewise supports 
the dietetic deficienc}? hjyothesis, for he 
believes the infarcts to result from hypotlu’- 
roid activiy, associated with an excessive 


intake of foods with a high cholesterol 
content. I have for a long time considered 
it desirable to give iodine to pregnant 
women, and by this simple means it should 
prove possible in most cases to stimulate 
the activity of the thyroid gland. 

The Dietetic Deficiency Hypothesis. 

All authorities are agreed that no woman 
requires an}? article of diet ^^•hen pregnant 
that she does not normally need, but that 
pregnancy demands an increased intake, 
particularly of the vitamins and of certain 
minerals. It is manifestly absurd to imagine 
that any deficiency or deficiencies in the 
diet could cause an}? s}?mptom whatever, 
and it is most obvious that any disease 
which can properly be attributed to specific 
deficiencies in the diet is in reality caused 
by the anabolic and katabolic processes of 
the body, operating in their absence. Apart 
from anabolism there can be no deficiency 
disease. It is undesirable to confuse 
the argument by enquiring whether the 
deficiency is due to deficiencies in the actual 
diet, to errors of absorption, or to inabilin- 
to utilize the necessar}? substances. 

In animal experiments it has been pro\-ed 
possible to cause barrenness, abortion a! 
different stages of gestation, stillbirth.s, and 
the birth of sickly offspring mere!}- i>}‘ 
limiting, or withholding a single vitamin 
from the diet. It is not possible, for \-arion.' 
reasons, to demonstrate in man tiif' jin t i-- 
effects of the deficiency or ahsetur n: 
a specific substance in the diet, ap-.r 
from scurvy and night bliudncty. 

Leong, and Lngley ’ expre.'< the a> •! . 
accepted view when they state th u cn-;c-- 
tioned partial deficiencies are Ukpy :•> 1 
multiple, and that midtiple pirt!.-; , 

deficienc}' i? not infretiiunu} • 

with the poor state of nmnt:- u : 
leristic of so man}’ (nV- .o- 

I have already refiu-l t-. te i-' ■ 
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which led me to advance the dietetic 
deficiency hypothesis of the toxaemias of 
pregnancy. I have always believed, and 
have consistently maintained that these 
toxaemias result from multiple partial 
deficiencies, and that the most pronounced 
deficiencies might vary from country to 
country, and indeed between the different 
classes in any one community. “A great 
dissendce has been done to the science of 
dietetics by those enthusiasts who stress 
this or that vitamin without considering the 
diet as a whole or the importance of personal 
hygiene. It is claimed that a complete, 
well-balanced, appetizing and easily diges- 
ted diet, rich in the vitamins and in calcium, 
iron, and iodine, if given early in preg- 
nancy, will prevent the onset of the 
toxaemias of pregnancy . . . and would 
increase the resistance of the woman to 
puerperal infection."’^ 

There is every reason to believe on the 
one hand that the activities of the vitamins 
are to some extent synergistic, so that 
deficiency of the one enhances the untoward 
effects of deficiency of another, and on the 
other, that the operation of each vitamin is 
depressed by anaemia and ill-health. It is 
reasonable to assume that pregnancy, 
occurring in a woman already suffering 
from, the unexposed physiological dis- 
advantages accruing from prolonged mul- 
tiple partial deficiencies of both vitamins 
and essential minerals, might be associated 
with any or all of the following accompani- 
ments: (hyper- or hypo-activity of the 
pituitary and adrenal systems, disturbances 
in the haematopoietic system, an altered 
ratio of anterior pituitarj^-like hormone to 
oestrin in the blood, hypoproteinaemia, 
infarcts in, or ischaemia of the placenta, 
pyrexia, an excess of such chemical sub- 
stances as guanidine, histamine or tyra- 
mine in the blood, or indeed of any other 
physiological disturbance of the body. The 
normal temperature, the normal blood- 


pressure, the normal water balance, and 
the normal secretion of urine are each and 
all dependent on the operation of normal 
physiological processes which, if disturbed, 
might result in any abnormal manifesta- 
tion. " Lev fixite du niilien mteriuer est 
la condition de la vie libre.” I clearty laid 
too much stress on the toxins absorbed from 
the gut in my original paper, and have long 
since modified this view. 

Whereas he who supports the dietetic- 
deficiency hypothesis is naturally anxious 
to elucidate the mechanism, or mechanisms 
which ultimately cause eclampsia, and 
recognizes that they may vary from case 
to case, the hypothesis itself is not primarily 
concerned with specific mechanisms, but 
with the aetiologj'' and prevention of 
the toxaemias of pregnancy. It may be 
observed in parenthesis that both scurvy 
and night blindness were prevented cen- 
turies before mankind recognized the exis- 
tence of vitamins. On the other hand the 
precise mechanism which immediately 
precedes eclampsia might be discovered 
without providing any knowledge whereby 
the syndrome could be prevented. 

As it is now more than 15 years since the 
hypothesis was first published it is desirable 
to appraise its present position. In the first 
place it may be accepted that every ante- 
natal clinic in the civilized world stresses the 
importance of the nutrition of the expectant 
mother, whereas in many not only milk, 
but calcium, iron and certain vitamins are 
given to those ^vho attend. In the second 
place it has been accepted by a considerable 
number of obstetricians in different parts 
of the world, of whom the following may 
be mentioned : Siddall,^® King and Ride,*^ 
Yasunami®' (deficiency of vitamin B,), 
Mendenhall and Drake" (deficiency of 
calcium), Strauss,"' " Bibb" (deficiency 
of protein), Bartholomew and his fellow- 
workers’"' (deficiency of iodine), 

Mcllroy,’' Nixon” (general deficiencies). 
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and, so far as I can gather, Young^--'“ 
(deficiency of vitamin E), 

It will be observed that these workers are 
inclined, for the most part, to attribute 
eclampsia to a specific deficiency, and a few 
obser\mtions will be made on each of the 
follovnng deficiencies : ^calcium, vitamin 
Bi and protein. 

Calcium. 

So far as my experience went when I first 
propounded the hypothesis, the incidence of 
eclampsia varied inversely with the amount 
of sunshine available to the expectant 
mother, and my thoughts naturally turned 
to calcium and vitamin D. Calcium salts 
form the greater part of the inorganic 
constituents of the bones and teeth, are 
present in nearly every tissue of the body, 
and are essential, not only to many physio- 
logical processes but to life itself, for in their 
absence the blood fails to clot and the heart 
ceases to beat. The amount of calcium 
circulating in the blood normally varies 
between lO and 12 mg. in every 100 c.cm.' 
of blood, but of this amount probably only 
2 mg. exist as calcium ions, while 4 mg. 
are in some form of combination with 
protein or lipoids. The foetus demands 
some 8 g. during the last 4 weeks of preg- 
nancy, an amount greatly exceeding that 
normally absorbed by the pregnant woman. 
There is a very delicate, and as yet imper- 
fectly understood mechanism which con- 
trols the deposition, blood level and 
excretion of calcium, and the parathyroids 
would appear, in some respects, to act in 
opposition to vitamin D. Widdows’^ and 
Matters'’^ agree that the blood calcium falls 
vei^'^ cdnsiderabl}'' during the latter half of 
p^egnancJ^ and that the placental blood 
contains a higher percentage of this mineral 
than tlte maternal blood. I\Iatters, however , 
believes that tliis fall is occasioned not only 
by the demands of the foetus, but also by 
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the increase in the amount of follicular hor- 
mone in the blood. 

In 1928 I had some correspondence with 
Prof. Paul D. Lamson under whose direc- 
tion Dr. Minot and Mss Cutler were work- 
ing on the toxicity of carbon tetrachloride. 
These workers, while at Johns Hopkins 
University, had found it impossible to 
cause visible signs of poisoning in dogs 
by the oral administration of massuT 
doses of carbon tetrachloride. When the 
work was transferred to Nashville the dogs 
died after the administration of less than 
one sixtieth of the amount of the drug which 
had had no apparent effect on the dogs at 
Baltimore. It was subsequent!}- found that 
the mere addition of calcium salts to the 
diet made the dogs at Nashville as tolerant 
to the drug as those at Baltimore.'’'’ 
Estimations of the blood calcium of both 
sets of dogs were nevertheless almost iden- 
tical, and remained unaffected by the 
administration of calcium. The t}’pe and 
circumstances of these e.xperiments do not 
allow of much room for error. Equally 
remarkable results were obtained b}- 
Greig,’® in the treatment of cows suffering 
from “milk fever”, a condition which in 
many respects most closely resoin!>lt> 
eclampsia, by Qie intravenous injection 01 
calcium gluconate. 

It may therefore be postulated that cal- 
cium deficiency, even if unrcflcctcd by ain’ 
change in the level of the blood calchun. 
could account for most, if not all ol th' 
toxaemia manifestations. The admirustra.- 
tion of calcium, if necessary in’ the ' 
venous route, almost invariabh- rc iiew - 
morning sickness, ln’pertnit>!' gi.-. »!<:■.- 
rum, cramps, e.xccssive salivat’.e;!. ci m- 
Jized pruritus, and exerts a b-m be. d < X' * 
in the chorea of prognancy and < n . < rt 
skin rashes." I startLd th” tm;- 
in 192S of gi\'ing eakiinn :::g ty':- ■ • 
paiiVnts sufiuriiii,' ' 

saliVfied that cnlciinr. r; " 
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ful purpose when the damage resulting 
from its deficiency is too far advarlced. 

One possible objection to this view is 
that osteomalacia is not commonly asso- 
ciated with the toxaemias of pregnancy 
/Green- Army tage and Maxwell, personal 
communications). This condition is asso- 
ciated with a rapid drain of calcium from 
the bones to the excretory organs (parathy- 
roid hyperactivity ?), and not necessarily 
with a fall in the level of the blood calcium. 

It is most probable that the alteration of the 
calcium phosphorus ratio in the blood is of 
greater significance than the level of the 
blood calcium. I am still disposed to think 
that the most important and common single 
deficiency which leads to the toxaemias of 
pregnancy is that of calcium, but maintaip 
as I originally did, that the dietetic defici- 
ency hypothesis is in no way dependent on 
this view. 

Vitamin Bi. 

During my stay in Bangkok I was 
impressed with the fact that the incidence 
of beri-beri was much higher in pregnant 
than in either non-pregnant women or men, 
indicating that pregnancy demands an in- 
creased intake of vitamin B, . 1 think 1 was 
the first to draw attention to this fact 
and to the possibility that the milder 
forms of gestational neuritis, wherever they 
occurred, might be occasioned by defici- 
ency of this vitamin in the diet.® In 1933" 
I reported the successful treatment of a 
patient suffering from severe peripheral 
neuritis and manifesting choreic move- 
ments, by the addition of vitamins A, B 
and D together with calcium to the diet. 
In 1936”' I further reported that 4 
patients suffering from a mild degree 
of peripheral neuritis had been completely 
relieved of their symptoms solely by 
the addition of from 1,500 to 2,250 
units of vitamin B, to their diet, but that 
a further patient suffering from the same 


symptoms failed to improve until vitamins ^ 
A and D were also administered. In 1935 '' 
Dr. Audrey Baker suggested that I should 
co-operate with Dr. Wright and herself in 
an attempt to determine whether the 
amounts of vitamin Bi in the placenta and 
milk could be significantly affected by the 
ingestion of large amounts of this vitamin, 
and whether there was any correlation be- 
hveen the amount of vitamin Bi in the 
placenta, the pregnancy toxaemias, lacta- 
tion, and the development of the infant. 
This investigation had, for various reasons, 
to be postponed, but part of it has happily 
been carried out by Nixon, Wright and 
Fieller.’“ I moreover gave all toxaemic 
patients at St. Mary Abbott’s Hospital from 
ip33 onwards, 800 units of vitamin Bi 
daily, together with other vitamins and 
minerals.’"" Lastly in the report on the 
effect of calcium and vitamins A and D on 
the incidence of the toxaemias of pregnancy 
I stated that ' ' These results strongly suggest . 
that the other main factor in the prevention 
of the toxaemias of pregnancy is the 
vitamin B complex.” 

I have stressed my^ interest in the possib e 
association of the vitamin B complex wi 
the toxaemias of pregnancy before criticiz- 
ing the claims of Siddall,’^ and more 
recently of King and Ride*'’ that a 
relation exists between a deficiency of vi a- 
min Bi and the occurrence of the toxaemias 
of pregnancy.” Two mechanisms have 

been suggested whereby vitamin Bi de ci- 
ency might cause eclamptic convulsions, 
[a) an excess of pyruvic acid in the bloo , 
and ih) hyperfunction of the pitui ary 
gland. The former lacks any serious 
evidence, particularly as convulsions are 
not a feature of beri-beri, while the secon 
represents the most specious form of ar^- 
ment, seeing that beri-beri is norma y 
associated with a low blood-pressure. 

King and Ride*" report that the number 
of cases of beri-beri complicating pregnancy 
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admitted to the Hong Kong Maternity 
Hospitals tliej^ \dsited rose from 49 in 1939 
155 jP 1940, a 3-fold increase. The 
-number of cases of toxaemia of pregnancy 
rose from 200 in 1939 to 292 in 1940, an 
increase of 50 per cent. By 1941 the cases 
of beri-beri had only increased from 155 to 
167, U'hereas the number of cases of 
toxaemia of pregnancy had risen from 292 
to 416. It is thus very evident that both 
the number of cases of beri-beri and of the 
toxaemias of pregnancy increased very 
markedly, although not pari passu, during 
the years 1939 to 1940, and it is reasonably 
certain that the true incidence also in- 
creased, although it has always to be borne 
in mind that the population of Hong Kong is 
largel})' literally floating, and varies greatly. 

King and Ride also state that of the 300 
cases in which beri-beri complicated 
pregnancy, only 119 experienced normal 
pregnancies, whereas the remainder mani- 
fested toxaemic symptoms . This evidence , 
however, does not suffice to establish a 
causal connexion between vitamin Bj de- 
ficiency and the toxaemias of pregnancy. 
In the first place the dry type of beri-beri 
was extremely common in Siam (I saw only 
I of the wet type) and no patient suffer- 
ing from beri-beri developed any of the 
toxaemias of pregnancy. In the second 
place the 119 cases of beri-beri in Hong 
Kong who passed through a normal preg- 
nancy are far more significant than the 
252 who manifested toxaemic symptoms. If 
vitamin Bi deficiency were causally associ- 
ated with the toxaemias how could 119 
women afflicted with beri-beri pass through 
normal pregnancies, whereas eclampsia is 
so .common in Glasgow and other centres in 
Great Britain where beri-beri has never 
been diagnosed ? 

Perhaps the most convincing’ argument 
against this thesis comes from Ceylon , where 
beri-beri is vety uncommon. Wickrama- 
surtya”’ reported an incidence of 2S cases 


of eclampsia in every 1,000 live births (an 
incidence nearly 4 times as high as the peak 
m Hong Kong) ; that it was nearl}: 4 times, 
and pre-eclampsia 10 times more common 
in subjects of hookworm disease than in 
those who were free from this infection; and 
that it was still more common in women 
’ suffering from chronic malaria. Anaemia 
is the most characteristic feature of both 
conditions. Haemoglobin estimations were 
made in 1,119 cases out of 2,741 consecutive 
admissions to the De Soysa Lying-in Home 
in Colombo, and of this series the average 
reading was less than 40 per cent, only 150 
giving a percentage of 50 or over.’" “ The 
anaemia of ankylostomiasis is typically a 
secondary anaemia, hypochromic and 
microcytic in type, but as the dise'ase ad- 
vances a megalocytic type of anaemia ma\' 
develop, and later, in the roost advanced 
cases, and aplastic type of anaemia may 
develop.” Hookworm disease is nor- 
mally associated with a low blood-pressnrc, 
and go per cent of infected women e.xhibit 
anarsarca and albuminuria during the latter 
half of pregnane}'. 

A heaN'y hookworm infestation, even ex- 
ceeding 50,000 ova per gramme faeco :s 
not, however, incompatible with gO(>d 
health and a haemoglobin percentage only 
10 points below nonnaI.'°* Further, some 
patients may be benefited by the ndmiin— 
tration of iron, even without removing uv- 
parasites.'”" 

It seems to me that the evidence tre::; 
Ceylon might be interpreted as provm.:: 
causal association between iron deticir y 
and the toxaemias of pregnancy, mnd -e. -'m 
more reason than that from Hong v 
provide in favour of a caus-il a.-.''-'’, - ^ - 
tween these loxacnvas and vita:::::: r- 
deficiency. Anaemia, ho'.vtA; r, : ’ • 

versally associated \vitltya !:imty- v n X ' r 
isit always associated V -*• a 

Neither is anaemia aW-\[y> . . . 

iron deficiency , lor h;;! .• 1; - . . 
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demands adequate amounts of vitamins B 
and C in addition to traces of copper and 
manganese. Further, the alarming mor- 
tality from the malaria epidemic in Ceylon 
in 1935 was attributed, by those competent 
to judge, mainly to the malnutrition of the 
sufferers. 

All the evidence goes to prove that the 
anaemia of Ceylon is a nutritional anaemia 
caused by the lack of several essential sub- 
stances, and that ankylostomiasis produces 
its serious effects only because its hosts are 
so inadequately nourished. The diet of the 
poor woman in Ceylon is deficient in all the 
vitamins and necessary minerals, and it 
may or may not be of significance that the 
soil is so poor in calcium that lime salts have 
to be fed to racehorses and other pedigree 
animals. I may here mention that Professor 
N. Mahfouz Pasha in a letter to me states 
that “the incidence of toxaemias amongst 
the higher and middle classes (in Egypt) is 
much lower than among the poor.” 
Baird’"® reports similar conclusions from 
Aberdeen. 

Now King and Ride" state that there was 
in Hong Kong in 1940 an “ almost unim- 
aginable state of overcrowding, malnutri- 
tion and distress among the lower classes 
from which most of our patients are 
drawn.” It would therefore seem most 
reasonable to conclude that malnutrition 
was the underlying cause of the increase of 
the toxaemias of pregnancy in Hong Kong 
during the years 1940 and 1941, as it is 
clearl}'^ the cause of their high incidence 
amongst the poor women of Ceylon and 
Eg5q>t, and that whereas vitamin Bi de- 
ficienc}'^ apparently dominated the picture 
in Hong Kong, anaemia arrests the atten- 
tion in Ceylon. This interpretation adds 
immeasurable significance to both sets of 
figures. 

Although malnutrition is most evidently 
associated with poverty in Hong Kong, 
Ceylon and Egj'pt, it does not mean that 


wealthy people in Europe and America do 
not suffer from malnutrition, which in their 
cases is the result either of ignorance or of 
greed. Again the evidence strongly sug- 
gests that the incidence of eclampsia fell in 
certain German cities, not be it noted in the 
country districts, during the latter years of 
the first great war. This decreased inci- 
dence was associated with a decreased 
intake of meat and fats, and an increased 
intake of vegetables, and probably with an 
increase of physical exercise. It is a matter 
of opinion whether the increase in the 
amount of vegetables or the decrease in the 
amount of meat and fats was the more 
important factor concerned. There is also 
some evidence of a less reliable character 
to suggest that there w'as an increase in tiie 
incidence of eclampsia in Russia during the 
same years, which could definitely be cor- 
related with an increased incidence of mal- 
nutrition, 

Hypoproteinaemia . 

Starling'"’ was the first to demonstrate 
the significance of the colloid osmotic 
pressure in preventing oedema formation. 
It is evident that if the saline osmotic 
pressure in the tissues rises concurrently 
with a fall in that of the colloids of the blood- 
plasma below a critical level, oedema 
must occur. This tendency woxild be accen- 
tuated by the mechanical factors associated 
with pregnancy. The marked hydraemia- 
associated with the latter half of pregnancy 
results in a fall in the colloid osmotic 
pressure of the blood-plasma, and accord- 
ing to Dieckmann and Kramer'"® the fall 
is greater in toxaemic than in normal 
patients. Strauss,®"’ "" and Bibb"' main- 
tain that hypoproteinaemia, together with 
an excessive intake of salt, result in oedema 
and hypertension. The mechanism Strauss 
advocates might be the cause of oedema in 
some cases, particularly since so many 
obstetricians limit the intake of proteins 
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hccat(sc they were so impressed with the 
ovideiU'o that odamjjsia was associated with 
A high intake of meat. I have alwaj/smain- 
lainod (hat a high animal protein diet can 
be allowed to j^atients suffering from tlie 
toxaemias of pregnancy provided adequate 
amounts of \'i(amins and the necessar}^ 
minerals are assured."’- I am equally 
satisfied that tlie ingestion of large quan- 
tities of meat requires an additional intake 
of these substances, failing which toxaemic 
symptoms arc liable to manifest tliemselves. 
It was a tradition that tlie Assistant Master 
of the Rotunda Hospital was called out of 
the Christmas dance everj/ 3^ear to wash out 
an eclamptic colon. The women of Dublin 
who entered the hospital with eclampsia 
before antenatal care was instituted and a 
low protein diet became fashionable, cer- 
tainh' did not suffer from h5q3oprotein- 
aemia . F urther , the incidence of eclampsia 
in Australia, where the women probably 
eat 2 or 3 times more meat than tliey do in 
Europe, is high. It must also be remem- 
bered that more than half the population of 
that Dominion resides in five large cities, 
where vitamins are not so plentiful as on 
the farms. 

There is, moreover, no evidence that 
oedema per se can cause hypertension 
either during the course of an acute experi- 
ment or during the progress of a disease. 
An acute attack of malignant malaria at the 
37th week of pregnancy may cause marked 
albuminuria, and the daily retention of 
some 6 pints of water for 3 days apart from 
any detectable rise in the blood-pressure. 

It has already been observed that both beri- 
beri and ankylostomiasis may be associated 
with oedema and even anarsarca, and that 
in both conditions the blood-pressure is 
usually low. It cannot, therefore, be con- 
ceded that oedema causes hypertension, or 
that an abnormal hypoproteinaemia is the 
universal accompaniment of the toxaemias 
of pregnancy. 

c 
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The evidence in favour of the dietetic 
deficiency h3q)othesis may be summarized 
as follows : 

(1) It is difficult to propound any explan- 
ation of the geographical incidence of the 
toxaemias of pregnancy other than that 
which attributes them to malnutrition, 
seeing that by universal consent bacterio- 
logical agencies can be excluded. The 
report of King and Ride®= from Hong Kong 
adds additional support to this view. 

(2) All animal experiments prove the 
necessity for an increased intake of certain 
minerals and vitamins during pregnancy. 

(3) Necrosis in the liver may be caused 
in dogs by feeding them on a cooked lean 
meat diet,” and in rats by a diet deficient in 
protein. 

(4) The mere addition of calcium to the 
diet of dogs can prevent death from carbon 
tetrachloride poisoning, while the intra- 
venous injection of calcium gluconate can 
stop the convulsions, and prevent death 
from "milk fever," both in cows and in 
other domestic animals. 

(5) It is believed by all authorities that 
multiple partial vitamin deficiency is 
common in England and throughout the 
world. Manifestations of vitamin and 
mineral deficiencies should therefore be- 
come evident during the course of preg- 
nancy, and if the toxaemias of pregnancy 
do not represent these manifestations then 
the mother invariably escapes at the 
expense of the foetus. 

. (6) This hypothesis alone can satisfy the 
eclamptic postulates, and it alone promises 
any hope of preventing the toxaemias of 
pregnancy. 

(7) It receives support from the success 
of antenatal clinics in preventing the actual 
onset of eclampsia. It is moreo\ er pos- 
sible that the marked improvement in 
the maternal and infant mortalify-rates, 
which occurred in Great Britain between 
the years 1939 and 1944 > may be righth- 
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attributed to the more balanced diet the 
poor women were forced to eat. It cer- 
tainly could not have been due either to an 
improvement in the medical services or to 
absence of mental strain. 

If, however, the toxaemias of pregnancy 
are due to faulty nutrition they can be pre- 
vented, and if they cannot be prevented 
the dietetic deficiency hypothesis, however 
strong be the arguments in its favour, must 
be rejected. The fact that they can be 
" cured ” or mitigated by dietetic measures, 
while offering strong corroborative evidence 
in favour of the hypothesis does not serve to 
establish it. 

Several dietetic experiments have been 
carried out, and the results will now be 
considered. 

1934 - 

Mendenhall and Drake” gave i88 preg- 
nant women additional calcium, and of 
this number only 2 developed toxaemic 
symptoms. Of the 230 control patients 30 
developed toxaemic symptoms. The inci- 
dence of toxaemia u^as therefore 13 times 
higher in the control group than in that 
which received calcium, 

1937 - 

Theobald”" requested 50 women, 
selected at random and not more than 24 
weeks pregnant, to take daily: calcium 
lactate gr. xx, together with capsules con- 
taining 11,000 I.U. of vitamin A and 450 
I.U. of naturally occurring vitamin D. An 
equal number of women selected at random 
served as controls. Seven women in the 
treated group and 17 in the untreated group 
developed hypertension (systolic blood- 
pressure of 140 mm . Hg. or over) . Half the 
number in each group were primigravidae, 
and among these the incidence of hyperten- 
sion was 2 in the treated group and 6 in the 
control group. 

1938. 

Ross, Perlzweig, Taylor, McByrde, 


Yates and Kondritzer’” supplemented the 
diet of 24 primigravidae kept “under 
the supervision of a competent matron" 
with certain food substances which included 
both vitamins and minerals. They con- 
cluded that the additional foodstufe had 
exerted “no appreciable effect on the in- 
cidence of toxaemia.’’ 

1941. The Toronto Experiment. 

Ebbs, Tisdall and Scott”“ conducted the 
following experiment' in the Toronto 
General Hospital, in which 380 women, all 
of whom were less than 24 weeks pregnant, 
were divided into 3 groups: (a) those 
taking a poor diet throughout pregnancy, 
(b) those supplemented for the purpose of 
the experiment, and (c) those who normally 
enjoyed what was considered a good diet. 
Those selected for the supplementary diet 
were provided each day with 30 ounces of 
milk, I egg, an orange, i viosterol capsule 
containing 2,000 I.U. of vitamin D, and in 
addition a weekly ration of 16 ounces of 
factory tinned tomatoes and half a pound of 
cheese. Dried wheat germ containing malt 
and added iron was alsn given. The main 
and most striking difference in the results 
was in the columns for threatened mis- 
carriage, premature birth, and stillbirth, 
but the pre-eclamptic incidence was not 
significantly affected by the improvement 
in the diet. If only these workers had sup- 
plemented the diet which they considered 
good, and compared that group with those 
patients taking an unsatisfactory . diet 
throughout pregnancy, significant results 
might have emerged. 

1942 . The People’s League of Health 
Expeiiment. 

This was carried out in lo London 
hospitals during the years 1938 and 1939 -'”. 
In each hospital the women who enrolled 
at the antenatal clinic were divided into 2 
main groups. Those in one group received 
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cortain dictaiy siip]iK'iiien(s wliilc those in 
(he oiluT serwd as controls. The women 
in each pr(ui]> were divided into ])rimi- and 
nniltiqrax'idae. and also into agc-gi'onps. 
Tile daily snj')])!enicnt.s consisted of: sac- 
ciiarated iron carbonate gr. xviii, calcium 
lactate gr. .n.v.x, adsorbate of Vitamin B, 
(containing all the factors of the B complex 
and 200 l.U. vitamin B,), vitamin C loo 
mg., halibut liver oil m. vi. (containing ap- 
proximateh- i.nooo l.U. of vitamin A and 
Soo l.U. of vitamin D), together with 
minute quantities of iodine, manganese and 
cojjper. The figures for the treated group, 
by whatever standards judged, were more 
favourable than for the untreated group, 
but were onh? just statistical^ significant in 
one age-group among the primiparae. 


m 3 - 

Browne''° gave g6o l.U. of vitamin B, 
daily to 100 women during the latter half 
of pregnancy, and was unable to note any 
diminution in the incidence of toxaemia as 
compared witli that of a similar number 
who arved as controls. 


1938- 

Di 

Eur(° 


1 


satif^^ 
hadP^ 
com’- 
fepr'j, 

wJic^th 

wiljt^ 
I r®' 


ligh- 


1944 - 
ng this 

an women, of whom 133 consulted 

to 


period I delivered 136 


me ‘^yly in pregnancy. I was able 
■"'■^mj'self that all of this latter group 
/ed on a good diet and were in; 
table circumstances,. Manj' were 
ntatives of the second generation 
d lived most of their lives in Ceylon, 
rere by no means “hardy," but 
1 live open-air lives, and co-operated 
y in any advice the)^ were given. 
Tthem to eat what they liked sc 
it agreed with them, to take a 
d early supper at which the}^ Should 
avoThe 'd meat, and to drink as much milk 
as :ould. In addition I asked them to 
takt?^t’ . of iodine m.x., and 4 to 6 osto- 


calcium tablets daily throughout preg- 
nancy, and 4 iron plastulesj daily for a 
period of 6 weeks. The results were as 
follows: Twin pregnancy, i; placenta 
praevia, 3; water retention, i; albumin- 
uria, 0; hypertension, 0 (any pressure 
exceeding 130/80 mm.Hg. was con- 
sidered abnormal); Caesarean section, 
0. Only I case u'as morbid as judged by 
tlie B.M.A. standard. AU the infants, with 
the excephon of 2 cases of placenta praevia 
at the 28th week, were born alive, including 
X case of extensive spina bifida which un- 
fortunately survived operation. Only i 
infant, a Mongolian idiot, subsequent!}^ 
died in its 2nd year. The case of water 
retention responded to an intravenous in- 
jection of Mersalyl, and she has since had 
2 normal confinements. 

The three women who consulted me late 
in pregnancy provide a striking contrast. 
One was completely normal. One, a mis- 
sionaiy, who came from England shortl}' 
before her confinement was due, developed 
a systolic blood-pressure of 173 mm.Hg., 
although her confinement was normal and 
her infant healthy. Her record shows that 
her systolic blood-pressure was 140 mm.Hg. 

4 years earlier, when she first joined her 
Society. The 3rd came from India, a 
primigravida, aged 27. Early in her preg- 
nancy she developed swelling of her feet 
and ankles, and had been forbidden to take 
any meat. Vegetables were difficult to 
obtain where she lived, and she did not take 
any milk. Ten days after she arrived in 
Ceylon she gave birth to twins, 8 weeks 
before they were due. Deli%'er}? was rapid 
and easy, and she appeared to be remark- 
ably well on ffie following da3's. Never- 
theless, exaetty 88 hours after deliver}- she 


*Each tablet contain.'; tnt. D 500 I.U., calc, 
lact. 0.5 gm. and calc, phosph. 0.16 gm. 

f Each pastule contains ft-rri. .cnlph. ex. cr 
and 3-east gr. -‘t . 
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developed coma, and later had more than 
20 convulsions. If this was not post- 
partum eclampsia I do not know what it 
was, seeing that she has enjoyed perfect 
health ever since. She has not, owing to 
the war, had any other pregnancy. Both 
twins are alive. 

If 1 am justified in excluding these 3 
patients, then I can report 133 confine- 
ments, 132 living babies which survived, 
with no signs or symptoms of toxaemia 
other than that of water retention in i 
patient. 

Discussion of these Results. 

Seeing that I was the first to advocate 
such experiments I am bound to confess that 
they have signally failed to establish the 
dietetic deficiency hypothesis. An im- 
provement in the quality and quantity of 
the diet may appear to effect a cure in a 
case of tuberculosis, a disease known to be 
caused by a specific bacillus, and it is most 
probable that the same measure might 
diminish the incidence of infectious diseases. 
The real value of these experiments is that 
they indicate the errors which must be 
avoided in subsequent experiments, and 
they are : 

(1) The ' ‘ good ” diet must be commenced 
before the onset of pregnancy, and not a 
bare month before toxaemic symptoms are 
liable to manifest themselves. It was for 
this reason that I have reported my results 
from Ceylon, although the number of cases 
owing to the war was small, in the hope that 
similar co-ordinated investigations might be 
carried out by private individuals in Eng- 
land. It would be most interesting, and 
might prove very instructive, if data 
concerning the pregnancies of avowed 
vegetarians could be published. 

(2) There is no reason to suppose that 
there is any disadvantage in giving vitamins 


and other substances in pill form but there 
is every reason to believe that many, if not 
most patients fail to take these “pills” 
regularly , if at all . This may have been the - 
reason why the London investigation, 
clearly the largest and best planned of all 
these experiments, so clearly failed to 
provide any significant results. The women 
were given far too many “ pills ”, some of 
which are indubitably prone to cause indi- 
gestion. This may also be the reason why 
the best reported results were achieved 
merely by the addition of calcium, with or 
without vitamins A and D to the diet. 

(3) It is illogical to include multiparae • 

as such in the experiment, because previous 
experiments have already separated them 
into 2 clearly defined groups, those that 
have, and those that have not manifested 
toxaemic symptoms. Providing accurate 
and comparable records of previous preg- 
nancies are available, those that have mani- 
fested toxaemic symptoms may be divided 
into 2 groups, the one to receive adc^tional 
foodstuffs, and the other to serve as 
controls. i 

(4) Browne' referring to the sl^stical 
report I published, writes : “ Th ■ aid's 
contention has never been ad'^Bhtely 
answered and must be taken asirff rect. 
The onty convincing explanatiopff'' his 
findings is that those women wh eaw^alop 
hypertensive cardiovascular disfyff lifter 
toxaemia were originally predisp 

and would have developed it eviforj.^^jugh 
they had never become pregnaies J^^^This 
view is supported by Isenhour e> ha»^^^ and 
by Barnes and Browne."' V;y ' ef 
aZ.’" conclude that the toxaemiy di(l 'eg- 
nancy are associated with ofingll ore 
endocrine stigmata. Classicalold I 
occurs more commonly in prg a» 
and is not likely to recur in subsfit anM' j' :eo' 
nancies, whereas the hypertefid r^^ ap^ 
to manifest symptoms earlier afiey j j r in 
each successive pregnancy. T.^ Tri ^ lent 
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<]iic?tion is whcllicr Ihe h 3 ^pertensive, 
tlooiFcd (o thiscondition, so far as wc know, 
from the cradle, belongs righll)/ to the cate- 
gon- of toxaemias of pregnanc3c It may 
be that eclampsia represents the rapid and 
intensive operation of those factors which 
over a long period of years cause hyper- 
tension and Bright’s disease.” It may be 
that Ip'pcricnsion, both in the pregnant and 
non-pregnant state may be prevented by 
adequate nutrition. Antenatal investiga- 
tions ma3' indeed do much to solve the 
riddle of cardio-vascular-renal pathology, 
but in the present imperfect state of our 
knowledge both groups should be kept 
distinct. 


Conclusion. 

An impartial examination of all the avail- 
able evidence makes it difficult to resist the 
conclusion that the toxaemias of pregnancy 
are the result of an excessive drain by the 
foetus on inadequate maternal nutritional 
stores, aggravated by the untoward mech- 
anical factors inseparable from pregnancy. 
The hypothesis has neither been established 
nor, for reasons which I have given, refuted 
by the direct experiments which have been 
reported. Seeing that this hypothesis 
alone offers hope of the elimination of the 
toxaemias of pregnancy it is of the utmost 
- importance that further co-ordinated 
.attempts should be made, either to estab- 
lish its truth or to expose its fallacies. The 
•death of a woman in the very act of fulfilling 
the highest destiny for which nature has 
■fitted her is. a peculiarly poignant tragedy, 
but the significance of the hypothesis to the 
race is of far greater import. 

Although an eclamptic patient may give 


*The “ ontogenesis ” of eclampsia may represent 
a swift recapitulation of the “phylogenesis” of 
Bright’s disease ! 
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birth to a healthy infant, all authorities are 
agreed that a great wastage of foetal and 
neonatal life is directly attributable to the 
toxaemias of pregnancy. In my original 
paper" I claimed that " it is probable that 
human abortions, for the majority of which 
no adequate explanation can be offered, 
may be caused by deficiencies in the diet.” 
There is, moreover, evidence which I will 
not elaborate, to suggest that foetal abnor- 
malities, monsters, and hydatidiform moles 
may result from imperfect nutrition during 
the first 12 weeks of intra-uterine develop- 
ment. We have Browne's authority" for the 
statement that Ballantyne introduced ante- 
natal care with the avowed purpose of 
preventing foetal abnormalities, and only 
towards the end of his life resigned himself 
to the conclusion that he could but benefit 
the mother. The wheel of fortune has 
turned a full circle, and evidence obtained 
from caring for the mothers has opened up 
possibilities of benefiting the foetus which 
exceed Ballantyne’s wildest hopes. 

The obstetrician is thereby not only 
thrown into closer co-operation with the 
paediatrician, but becomes closely asso- 
ciated with, almost affiliated to the Public 
Health services. The renaissance of obstet- 
rics in Great Britain, attributable largeh' 
to the activities of the Royal College of 
Obstetricians and Gynaecologists, has made 
it all the more evident that the improve- 
ment in the maternal, foetal and neonatal 
mortality-rates in Great Britain could noi 
have been accomplished apart from, and 
is in large measure due to these ser\'iccs. 

It is very clear that the prevention of 
ankylostomiasis and malaria will contribute 
more to the reduction of the maternal and 
foetal mortafity-rates in Ceylon than an\- 
extension of the matemit}^ seiA'ices. The 
same obsera^ation ^^'Ould appK’ to India, 
China and many other countries. 

The final elevation of the dietetic- 
deficiency hj'pothesis to the theoiy of the 
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Encymonic Atelositeses" might make it pos- 
sible, not only to eliminate the toxaemias 
of pregnancy, but also to lower the inci- 
dence of puerperal sepsis, reduce the 
abortion, stillbirth- and neonatal death- 
rates, and perchance to reduce the incidence 
of foetal abnormalities and monsters, and 
even of twin pregnancies and placenta 
praevia. Defective spermatozoa may be 
as associated with malnutrition as is con- 
tracted pelvis, and the " vital rubber ” with 
which each child is endowed is in large part 
as dependent on the state of nutrition of 
the germ cells of its parents as on that of 
its mother during its intra-uterine existence. 
The penalties of nutritional defects are 
assuredly visited on the children unto the 
second and third generation. 

• England to-day is suffering sorely 
because the flower of her manhood was 
mown down on the blood-stained fields of 
Flanders more than 25 years ago, and that 
irreparable loss has been intensified by the 
staggering load of toil and sacrifice of the 
last few years. The country is tired men- 
tally and physically and faces an unknown 
and difficult future. Babies are a priceless 
heritage which are needed as never before 
in our long history. Not one must be wan- 
tonly lost, and not one must be brought into 
the world without the endowment, both of 
the maximum vitality that its parents can 
impart, and the necessary "environment, 
which in many cases the State alone can 
provide. The greatest single means of 
attaining these ends is to afford each 
individual an adequate supply of proteins, 
carbohydrates and fats, together with the 
necessary complement of vitamins and 

* Atelositesis denotes a state of nourishment 
which is imperfect either quantitatively or qualita- 
tively (or both quantitatively and qualitatively). 
Mr. Cuttle could not think of Latin words which 
would be equally descriptive and for this reason 
"encymonic” must be employed rather than 
" gestational. 


minerals. Who can foretell the diseases 
which will disappear from our ken if these 
ends are attained ? 

Summary. 

(1) The dietetic deficiency hypothesis 
postulates that the nutritional demands of 
the foetus on a mother suffering from 
multiple partial deficiencies, both of vita- 
mins and essential minerals, deficiencies 
which usually antedate the pregnancy, are 
the underljdng cause of the toxaemias of 
pregnancy. 

(2) The bulk and weight of the pregnant 
uterus predispose the pregnant woman to 
albuminuria, oedema, and pj^elitis, and 
accentuate the activities of deleterious 
influences operating in the same direc- 
tion.' Primiparity and multiple pregnancy 
enhance the operation of these mechanical 
factors. It is furtlier possible that the 
eclamptic convulsions, and even the 
“pains” of normal labour may damage 
an already impaired liver. This possibilify 
increases the difficulty of discovering an 
absolutely safe anaesthetic for use duripg 
delivery. 

(3) In Siam, with a population of some 
II millions, when antenatal clinics hardly 
existed, and public health activities were 
in their infancy, eclampsia was all but tm- 
known. In Ceylon during the same period 
the incidence of eclampsia almost certainly 
exceeded 28 per 1,000 thousand live births. 
In Hong Kong the incidence of the toxae- 
mias of pregnancy increased by over 100 
per cent between the years 1939 and 1941, 
and was associated with an evident increase 
in the numbers suffering from malnutrition. 

(4) A clear distinction should be made 
between mechanisms which are thought to 
cause toxaemic symptoms, and hypotheses 
which purport to explain the genesis of 
eclampsia. Of these mechanisms two have 
won the greatest measure of support. The 
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one attributes the toxacmic manifestations 
to hyjxn-activity of the post-pituitary gland, 
the other to tiie toxic autolytic products 
. which denh’c from recent infarcts in the 
placenta. 

(5) Reasons arc given to show that 
V hyperactivity of the pbst-pituitar}^ gland 

could not cause the manifestations of 
eclamp.=:ia, and to suggest that post-pit- 
uitaiy- extract docs not contain a physio- 
logical pressor substance. 

(6) Although the autolytic products of 
the placenta are undoubted!}' toxic, the 
available evidence suggests that the toxae- 
mias of pregnancy cannot as a rule be 
aitributcd to placental infarcts. 

(7} If it be true that hypertension is as 
common in single as in married women 
who have borne children, and that a 
number of women who suffer from hyper- 
tension during pregnane}' would have 
developed it w'hether or not tliey had 
become pregnant, then it clearly follows 
that such women should not be classified 
to any of tlie columns of the toxaemias of 
pregnancy. It may well be that adequate 
nutrition might prevent the development 
not only of hypertension, but also of the 
cardio-vascular-renal sequence which ends 
in Bright's disease, but in the present state 
of our knowledge tire confusion of “ essen- 
tial ” hypertension with classical pre-'' 
eclampsia can but obfuscate the issue and 
impede the efforts to elucidate the cause of 
both conditions. 

(8) The dietetic deficiency hypothesis 
alone satisfies all the eclamptic postulates. 
The evidence in its favour, and in particu- 
lar that afforded by the geographical 
distribution of the toxaemias of pregnancy, 
appears to be very strong. Nevertheless its 
proof awaits the satisfactory demonstration 
that they can be prevented. 

(g) Suggestions are made as to why 
the dietetic experiments so far made have 
signally failed to establish this hypothesis. 
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the most important of which is that the 
good" diet must be given before preg- 
nancy commences. 

(10) The saving of maternal life which 
would result from the elimination of the 
toxaemias of pregnancy would be great, 
but tlie consequent saving of foetal and neo- 
natal life would be of immeasurably greater 
significance, for good or for ill, to mankind. 
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The' Obstetrical Forceps ; Controlled Axis Traction 

BY 

James Baxter, M.D. 

The Rankin Maternity Hospital, Greenock. 


Munro-Kerr^ describing the forceps opera- 
tion writes : — 

' ” The amount of traction which can be 
exerted by the forceps, especially axis- 
traction forceps, is enormous, because, if 
well applied, the blades grasp the head so 
exactly. It is this perfection of design 
which makes the obstetric forceps such a 
dangerous instrument in the hands of the 
inexperienced and the aggressive accou- 
cheur, who does not appreciate his own 
limitations and the limitations of the instru- 
ment. I have seen an accoucheur with his 
feet up against the couch, even applied to 
the buttocks of the patient, exerting all his 
strength. I have occasionally exerted a 
considerable amount of force myself, 
although I believe this is seldom justifiable. 
The instrument is, then, as a rule, being 
used in a wrong manner, or too early, or is 
unsuitable in, the particular circum- 
stances.” Some years ago Sir Comyns 
Berkeley' offered the criticism that women 
might verj7 well pray ” From the obstet- 
rical forceps, good Lord, deliver us.” It 
must be recognized, however, that just so 
long as the forceps operation is dependent 
on individual judgment, disasters are 
inevitable and the obstetrical forceps will 
continue to take their toll of life and well- 
being. The instrument is not infrequently 
used under conditions which require the 
application of what most authorities des- 
cribe as ‘‘tentative traction,” the imphca- 
tion being that the use of force beyond the 
tentative will result in stillbirth and serious 
injury to the mother. Unfortunately the 
estimation of tentative traction depends 


entirely on individual judgment— a pecu- 
liarly human faculty subject to the varia- 
tion and error of all human attributes. Yet 
there can be no greater betrayal of the 
scientific method than resort to the force 
described by Kerr, for if delivery is pos- 
sible with brute strength it can always be 
more safely accomplished by knowledge 
and art. 

Can we put a limit to the force which can 
safely be used in a given case ? VVith experi- 
ence of controlled traction it seems possible 
to acquire a knowledge of the limits to 
w'hich the traction force can safely be 
raised. 

Means of Controlling Traction Force. 

The idea of measuring traction force is 
no new one, and rathei" cumbersome instru- 
ments were devised by the earlier French 
obstetricians who were chiefly interested 
in the amount of force necessary to effect- 
reduction in the diameters of the foetal head 
in cases of disproportion. 

The included diagrams show the con- 
struction of instruments which have been 
found to give accurate control of traction 
force. They are adequately represented in 
the illustrations and require little more des- 
cription. The springs in each are of stainless 
steel and their Temper is not affected by 
boiling. Both instruments are chromicized 
so that they can be boiled without fear of 
corrosion. The round spring handle — ^Figs. 
1 and la — can easily be dismantled and 
reassembled and is a very simple mechan- 
ism. The coach-spring handle. Fig. 2. 
does not have any detachable parts, and 
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Fig. I. 

. Traction handle No. 1. Spiral spring type. 



Fig. I («) , j 

Traction handle No. i. Spiral spring type, casing part y remo^ 

■D^rt 


rare . . „ -x 

Tj KT Description 

, Description Screwed plug in inner sleeve. 

i" Handgrip and inner sleeve. • 8. Pre-loading spindle. 

Outersleeve and eyelet piece connexion. Pre-loading push rod. , 

3 . Scale ease and band. p^^.,„,ding maintaining pm an p 

,j. Indicator. n. Eyelet piece. 

e. Scale'case cover. Spring. . . . - , 

6 . Knurled nut on outer sleeve. . . .n used for compressing T”"? . 

compreSmn. 

hole through pin engages witlr recess m p 
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Fig. 2. 


Traction handle No. 2. Leaf spring type. 

requires no more care than the solid handle, pression is gained that the same power 
There is some advantage in keeping the cannot be used as with the solid handk. 
distance between the traction bar and the This, however, cannot be the case since the 
connecting link as short as possible but it same force is required by either instrument 
has not been possible to maintain this, and to effect delivery, and the apparent loss ot 
both instruments are about 2 inches longer power is simply due to the fact that, with 
than the orthodox handle. Calibration of the spring handle, the force is more slowly 
the recording scale is accurate but requires and therefore more safely raised. With 
checking from time to time although varia- experience this feeling of loss of power 
tion in the recording mechanism is most un- disappears and is replaced by one of con- 
likely, even over long periods of time, if the fidence. 

instrument is made from good metal and It is doubtful if even the expert tech- 
expertly fashioned. As will be shown nician can guess to within 20 pounds the 
below there is no necessity to record forces force which he employs, although we have 
below 50 pounds, except as a matter of it on good authority that the expert tech- 
interest. Similar traction handles could be nician should never guess. It is probable 
designed for any type of forceps. that many never think of traction in terms 

In use, one finds that the traction force of measured force at all nor do they relate 
is applied slowly to the head and the im- it in any definite way to the compression 
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forco applied to the foetal head. The ledge of these would 
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the 


, — ledge ot these would greatly ease me 

accoucheur siuijdy gaups the resistance to solution of what is, perhaps, at once the 
dcpeiu agcunst us pull pd frequently he most difficult and the most important prob- 

\\ 111 attempt a little more force than is com- lem in the mechanics of labour. Moreover 

, , ... * 


patible with absolute safety. 

E.\j?crience is the only guide in these 
case.s and as Frankliir'’ puts it " Experience 
kce})s a dear school but some people will 
learn in no other, and scarcel3? in that.” It 


there is considerable variation in the 
capacit}'^ of different foetal skulls to with- 
stand compression. It has long been 
known that the premature head does not 
readily withstand compression, and pre- 


is x'ciA' doubtful if anj^ single traction effort maturity is always a contra-indication to 


can be raised slowly and smoothly without 
visual control, for even when that control 
is supplied it is only with practice tliat the 
pull can be gradually increased. The 
"cushion” effect of a spring introduced 
between the traction force and the resist- 
ance makes it impossible to apply a sudden 
"jerk ” to the head or to use any more 
force than is necessary to its descent. This 
is, in itself, a great advantage. 

There is little point, however, in measur- 
ing traction force unless it can be related 
to the compression of the foetal head and 
the distension of the genital canal. It is 
impossible, at present, to reproduce experi- 
mentall}' the forces acting on the foetal 
head during any phase of labour and it is 
particularly difficult to arrive at any esti- 
mation of those components which are 
supplied by the resistance of the birth canal 
itself. The traction force is determined 
wholly by the resistance to descent of the 
head, the greater the resistance the greater 
the pull, and with the forceps applied to 
' the sides of the fully-flexed head, the force 
compressing the foetal skull will bear a 
more or less constant relation to the traction 
force. Delors* estimated the compression 
force to be one half of the traction force 
but does not give any details of how he 
arrived at this estimate. For the purpose 
of estimating the traction force that can 
be applied with safety to mother and foetus, 
it is unnecessai3^ to know either the mater- 
nal resistance or the amount of the com- 
pression force involved although ^a know- 


forceps delivery. Holland,'" discussing the 
stresses and strains to which the foetal head 
is subjected during labour, writes "It is 
impossible during the course of labour, in 
any given case, to analyze the exact nature 
of cranial stress and to measure accurately 
its intensitj:- or to predict its effects. ” Never- 
theless it is possible to demonstrate a defi- 
nite relation between the traction force 
and the force compressing the foetal head 
and to arrive at an approximation of the 
maximal force which can be exerted on the 
forceps with safety to mother and infant 
and beyond which stillbirth and severe 
maternallacerations would seem inevitable. 
This statement is qualified by the following 
requirements : — 

(1) That the foetus be an average full- 
time one weighing between 7 pounds 
and 8 pounds. 

( 2 ) That the head be fully flexed and the 

long diameter brought anteropos- 
teriorljc 

(3) That the forceps be applied to the 
sides of the head. 

Foetal Death and Co^ipression Force. 

The work of Holland on intracranial 
foetal injuries during labour is arnong the 
classical contributions to obstetrics. He 
regards "The septa of the dura mater as 
ligaments of the bones of the vault restrain- 
ing excessi^’e alteration in the shape of the 
head during labour. When the head is 
subjected to excessive stress the strain 
thrown on the septa may be so great that 
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they tear.” Holland admits that it is im- 
possible to assign the exact cause of death 
in those cases. Tearing of the septa is 
unlikely by itself to cause foetal death and 
in fatal cases is associated with rupture of 
blood vessels, compression of the vital 
centres and consequent anoxaemia. The 
foetal heart may continue to beat after the 
vital centres have ceased to function. This 
it does by virtue of its own inherent rhyth- 
mic activity . The tearing of the septa must 
be regarded as the result of excessive force 
but the point to be determined is whether 
this occurs before or after the lethal effects 
of compression are produced. Compression 
effects are often in evidence in the absence 
of actual tearing and it would seem to be 
a fair inference that a force less than that 
necessary to effect rupture of the septa may 
still be sufficient to cause foetal or neonatal 
death. 

If sections of dura mater, i inch square, 
are removed from the recently dead full- 
time foetus the tensile strength of the mem- 
brane can be measured in different direc- 
tions of tension. The sections tested were 
removed from the dura mater underlying 
the parietal bones. In the anteroposterior 
direction rupture occurred with an average 
force of 10 pounds, in the transverse 
direction it occurred with an average force 
of 7 pounds. The falx cerebri is compara- 
tively fragile and will not withstand a ten- 
sion force greater than 2 pounds in any 
direction. The tentorium cerebelli was not 
tested. 

The maximal tensile strength of any 
section of dura tested was 13 pounds in the 
anteroposterior plane and in this instance 
the foetus weighed 8 pounds 8 ounces. It 
has not been possible to compare the tensile 
strength for different weights but the im- 
pression has been gained that the strength 
of this membrane is related to weight, being 
stronger in the heavier infant. The falx 
shows remarkably little variation although 


it is likely that, as Holland pohits out, it is 
stronger in some parts than in others. 
Regarded from the point of view of a liga- 
ment supporting cranial stress it must be 
held that its strength is determined by its 
weakest part. The sections tested were cut 
from that portion which lies between the 
tw'o cerebral hemispheres and the two 
fontanelles. On removal they were im-. 
mediately placed in saline and were kept 
moist during the whole period of testing. 
Fixing in the clamps was facilitated by 
immersing each section in saline in a watch- 
glass and spreading with forceps, the for- 
ceps picking up only the cut edges. If the 
section tore along the line of clamping it 
was discarded and only when rupture of 
the fibres occurred somewhere between the 
clamps was the result regarded as repre- 
senting the breaking strain. 

If we assume that a force deUvered at the 
periphery of the skull is reduced or ab- 
sorbed, as it were, by moulding to a force 
less than 7 pounds before it is communi- 
cated to the dura , and to less than 2 pounds, 
before impinging on the falx, then it would 
seem that in normal labour the foetal skull 
is so adapted to absorb normal compression 
force that the actual brain substance 
largely escapes pressure and this is exactly 
what we would expect. 

If is recognized that these forces are not 
strictly comparable, for one is in terms of 
compression and the others in terms of 
tension, but having regard to the mechan- 
ism of moulding and the intimate relation 
between the two forces this comparison 
would appear valid. In normal labour the 
incidence of tlje compression forces- is in 
the main upon the girdle of contact, that 
is, in the suboccipitobregmatic circumfer- 
ence, and a compensatory elongation of the 
mentovertical diameter takes place. It is 
likely that this elongation is directly pro- 
portionate to the compressing force, but in 
any case the measurement of this force" is 
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iiot ahso!u(cI>- noco??ary for our purpose as to allow it to follow easily the alteration^ 
leeaviso \\ c know that, when the limit of in shape of the protecting skull. The lining ' 
safe inoulchng has been readied, tlie strain membranes and blood vessels show great 
tails on the falx, and that this structure accommodation to tension before actual 
oilers a practically negligible resistance, rupture, but the delicate nature of many 
In consequence of these facts we cannot of these structures, particular^ the pial 
but a.ssjirne that, in normal labour, what- blood-vessels, suggests that interference 
over coiuiiression force is c.xerted on the with their function would be accomplished 
foetal skull must be comjrlclely dissipated by a veiy small compression force and it 
in llic movements of elongation and mould- may be that anoxaemia is the important 
mg and within a certain limit, for if the factor in producing death. The work of 
force conlimies to act beyond this limit its Chute and Smyth' shows that brain tissues 
magnitude need only be ver}' small to effect have a very rapid gaseous metabolism and 
rupture of the falx. Rise of intracranial that interference with the blood flow 


pressure probabl}? begins when the limit of 
moulding has been reached, and in the 
interval between this c\'cnt and the rupture 
of the falx the foetus may die. A factor 
which must be considered is the elasticity 
of the falx, and in cases in which this is 
verj’ great, compression and death ma}^ be 
effected without rupture. There is no evi- 
dence to indicate that rupture of the dural 
septa ma}' not be uncommon and com- 
patible' with sur\n'val, but it is significant 
that scarring of the septa has not been 
reported as a feature in the pathologj? found 
at autopsy in infants. The tension which 
intracranial structures are able to support 
forms some index of the limit of moulding 
and of these, the falx offers most likelihood 
of accurate measurement. 

The skull responds to the compression 
force by altering its shape, but, when the 
limits of this alteration are reached, the 
force is communicated to the brain itself 
and here the impact of a force equivalent to 
something less than the tensile strength of 
the falx is apparently sufficient to cause 
foetal death. - It is unlikel}^ that the dural 
septa can have any marked effect in re- 
straining moulding of the skull and it is 
probable that they merely divide the cranial 
cavitj;- into compartments for the sub- 
divisions of the brain. 

The structure of the.foetal brain is such 


through the brain rapid]};- checks its 
function. It is probable that this effect has 
been reached before the tearing of the septa 
and the gross haemorrhagic lesions which 
are sometimes found at autopsy. 

In stillborn cases of breech presentation 
where the aftercoming head has been 
delivered with difficulty the writer has 
found few macroscopic lesions. Micro- 
scopically the outstanding feature was that 
almost all the capillaries in the brain, 
especially in the medulla, pons and cere- 
bellum, were distinctly engorged. The veins 
were also distended almost to rupture, and 
in slightly varying degree. In certain areas 
rupture had occurred with local extravasa- 
tion, rhexis and local haemorrhage. Where^ 
the areas involved were relatively large' 
the blood tracked along the perivascular 
spaces and in some instances reached 
the subarachnoid space where meningeal 
vessels showed similar changes. The cause 
may have been trauma and compression 
and partly lack of oxygen. Holland found 
that haemorrhage was al\va};s confined to 
the area drained by the vein of Galen and its 
tributaries and he believes tliat the rupture 
of the vessels is due to tension and engorge- 
ment. 

The evidence suggests, however, that 
foetal death is produced by comparative!}- 
small compression forces reaching the bram 
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and that gross lesions are the results of these 
forces continuing to rise after death. 

The Experimental Problem. 

If the moulding of the foetal skull pro- 
vides a mechanism whereby normal com- 
pression force is absorbed and prevented 
from reaching the brain, and, if only a 
small compression force applied to the 
brain is required to produce foetal death, 
it follows that by determining the force, 
which, applied through traction to the skull, 
first appears within the cranial cavity, we 
arrive at an approximation of the maximal 
safe traction force. The measurement of 
this force is scarcely practicable in the 
labour room and one must have resort to 
methods of experiment which are not with- 
out fallacy. Nevertheless they reveal 
interesting information and substantially 
support the belief that a knowledge of the 
traction force alone can be a safe guide in 
forceps delivery. 

In each experiment a full-time normal 
foetus, weighing between 7 pounds and 8 
pounds, was used. Death had occurred 
during labour or soon after delivery and 
from such cause as prblapsed cord or other 
condition not associated .with extreme 
moulding of thehead. A foetus born by Cae- 
sarean section provides the most reliable ex- 
perimental data. The time elapsing between 
death and the experiment was only a few 
hours at the most. A wide-bore needle was 
introduced into the cerebrospinal canal in 
the lumbar region and its entry into the 
canal verified by withdrawing a little cere- 
brospinal fluid. The body of the foetus w^as 
then placed on a small platform so that the 
head hung down, over and behind a vice. 
Clamped in the vice was a ring of stout 
rubber with a central aperture 4 inches in 
diameter and the outside wall reinforced 
with an angle iron to allow clamping in the 
vice. Fixation of the head during powerful 
traction was at first a difficult problem 


until a small rubber tyre was found to suit 
the purpose admirably. The forceps was 
applied to the sides of the head and the head 
gently drawn into the aperture until resist- 
ance was encountered. The position of the 
needle in the cerebrospinal canal was again 
verified, and the needle then connected with 
a water manometer which was fixed with 
the water level approximately the same as 
the point of entry of the needle into the 
canal. Since the cerebrospinal fluid is not 
under initial tension, and displacement of 
the water only begins with application of 
the traction force, it is important that the 
same position of the manometer relative to 
the foetus be observed in each case if com- 
parison is to be made accurately. Traction 
was now begun and the force graduall}’^ 
raised (Fig. 6). 

The traction handle for this work was 
improvised from a Salters No. 20 spring 
balance. All unnecessary appendages were 
sawn off the iron box containing the spring. 
A connecting link was fixed with a small 
nut and bolt to the spring lever and a U- 
shaped bar riveted to the sides of the box 
so that the handle bar passed behind and 
equidistant from either end allowing a com- 
fortable, powerful grip. The scale of this 
balance is marked off in r pound units^and 
registers up to roo pounds. This particular 
improvisation has been used in the labour 
room and although it has-been frequently 
boiled is still accurate. 

The traction force was raised by increa- 
ses of 10 pounds at a time, the traction being 
maintained at each level until the water 
column in the manometer became station- 
ary. The reason for doing this is described 
below. 

Only I foetus, stillborn by Caesarean 
section, was available for study. Pulsation 
was present in the cord when extracted and 
the indication for section was placenta 
praevia. This foetus weighed 8 pounds 8 
ounces, but is included here to show how 




Fig. 6. 

Experimental method of recording compression effects of traction force. A 
few slight alterations have been made for pictorial piirpose.s. The improvised 
resistance consists of a rubber tyre with an inner circular iron bar. The 
resistance can be increased when necessary bj' the use of rubber wedges. Note 
the traction handle. The large spring and scale of this instrument allow a 
very line control over traction force. 


J.B. 
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Iractictn forci’. may affect the complete^ 
unmonldocl head. As the traction force was 
increased from o u]) to Go pounds the water 
in tlie manometer rose slowly; thereafter 
it rose more rapidly with each successive 
rise in force until between go and lOO 
jiounds when it bepame stationary. This 
rising inrracranial tension is shown graphi- 
cally in Fig. 3. 
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cranial pressure is shown graphically (Fig. 
4), and was found in 3 cases. 

In 2 other cases without marked mould- 
ing the rise of pressure was fairly constant 
until between 70 pounds and 80 pounds 
when a further rise could not be obtained 
(Fig- 5 )- 

c ms H^O 


c ms HjO 


FOETUS 7lbs lOoz 
MODERATE MOULDING 


FOETUS 8 lbs Soz 
CAESAREAN SECTION 
NO MOULDING 




-I 1 1 j— T 1 r~i 

O 10 20 30 40 5060 708090100 lbs 
TRACTION FORCE 

F1C.3 

In all other cases the results are prob- 
ably influenced by some degree of moulding 
but they are no less valuable on that ac- 
count, for in practice it is only very rarely 
that the forceps are applied to the un- 
moulded head. The skull which has been 
moulded by the natural forces would not be 
expected to withstand the same amount ol 
compression force as the unmoulded head. 
This is borne out, at least in part, by the 
clinical evidence of a high stillbirft-r^e 
when trial of labour is terminated by the - 
forceps, and is substantiated by the experi- 
mental work, such as it is. ' i 

When the head is not unduly moulded 
the rise is slow up to 50 pounds, more rapid 
from 50 pounds to 70 pounds wdh lithe or 
no rise thereafter. This type of rising intra- 
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FOETUS 7lbs Soz 
MODERATE MOULDING 


O 10 203040 50 607080 90 100 lbs 

tr'action force 
FIG . 5 

NOTE-Figs. 3- 4 and 5 . srapWc 
of rising intracranial pressure in rei.ition ,0 trac... .. 
force. (See context.) 
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In I case with extreme moulding the 
manometer became stationary when trac- 
tion force was only 40 pounds. 

In 2 or 3 cases a result could not be got. 
Sometimes it was difficult to obtain cere- 
brospinal fluid, but if it were reasonably 
certain that the needle had entered the 
canal the introduction of a few c.cm. of 
water seemed to re-establish the necessary 
continuity with the cerebral system. On 2 
occasions blood-tinged cerebrospinal fluid 
was forced along the tube into the mano- 
meter. 

Attempts to introduce the needle into the 
cisterna magna were not very successful. 
Owing to the position of the head, the 
needle fouls the improvised resistance. If 
introduced into a lateral ventricle the needle 
is fouled by the traction rods. 

It was early noticed that the water level 
does not rise pan passu with the traction- 
force and that when a force is exerted and 
maintained the water continues to rise and 
only after some time is a stationary level 
reached. There may be one of two causes 
operating here. In the first place the con- 
tinued rise of the water level may be due to 
the fact that the cerebrospinal fluid is escap- 
ing from a wider into a narrower canal. In 
the sOcond place it may be due to the fact 
that the resistance of the skull is slowly 
overcome, and that while any particular 
compression force will produce a certain 
degree of moulding, this degree is only 
reached after the force has been applied for 
.sometime. 

The interpretation of results was not easy 
and the number of experiments too few to 
allow any generalization. They do little 
more than confirm what most experienced 
operators believe already. When traction is 
made on the forceps intracranial pressure 
begins to rise very early and fairly regu- 
larly up to a traction force of 50 pounds. 
From 50 pounds up to 70 pounds the rise 
of this pressure is more rapid. A force of 


70 pounds appears to be,' in the foetus 
weighing from 7 pounds to 8 pounds, a 
critical level of traction since in most cases 
it has been impossible to obtain any rise 
in intracranial pressure when the force has 
been raised beyond this. The water level 
remains stationary even when the force has 
been raised to 100 pounds and the infer- 
ence is drawn that traction round about 70 
pounds compresses the cranial contents to 
the extent of interfering with the movement 
of cerebrospinal fluid from the cerebral 
system to the spinal canal. ' The earlier 
signs of severe compression in the ex- 
tremely moulded head and their delayed 
appearance in the unmoulded head are 
exactly what would be expected. 

The fact remains, however, that it has 
not been possible to demonstrate experi- 
mentally the validity of the original theory' 
that intracranial tension only begins to 
rise when compression force has broken 
through the resistance and moulding of the 
skull. Intracranial tension begins to rise 
as soon as traction force is applied, but how 
far the early rise is significant is not clear. 
The normal intracranial tension in the adult 
is only about 10 cm. of water, yet the total 
rise through the whole range of traction 
from 10 pounds to 100 pounds in the still- 
born foetal head rarely reaches this level. 

These experimental results are put for- 
ward tentatively. Suitable material has 
rarely been available to the writer, and 
some of the earlier experiments were ruined 
by the difficulty of fixing the head against 
powerful traction. ,How far the validity of 
experimental work is affected by absence 
of the vitality of living structures, post- 
mortem changes, loss of normal intracranial 
tension and many other factors must at 
present remain largely unknown. Had the 
results obtained been entirely negative or 
should further work show some different 
interpretation, there is still good reason to 
measure traction force. The greater safety 
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ln”f maternal tissues same weight to withstand head compression 

1)\ (lu cushion ciffect of the spring has -material has not been available to work 
;dreac y been referred to, but, with experi- this out-but as we have no method of gang- 

with mgthiscapacity it is obvious thatif traction 
the other factors effecting delivery, there force is to be always safe it must be kept at 

comes a more exact knowledge of what can ^ 

be safely done and what can be done only 
with some danger. The problem of head 
compression is a big one, but there is no 
reason to believe that its solution is utterl^^ 
imjxissible. 


The Pr.-\ctic/\l Problem. 

In practice it has been found that the 
great majorit}' of forceps deliveries can be 


the lower limits. Weight usually runs 
parallel with maturity, but when the 
maturity is the same the heavier foetus 
would seem to withstand relatively greater 
compression of the head. Some effect of 
sub-lethal compression of brain tissue is 
reflected in the difficulty of getting babies, 
delivered by the forceps, to feed. During 
the early days of life such infants tend 
towards pallor or slight C5^anosis, are list- 


completed witli a force no greater than 50 less, and apparently the excitability of the 


pounds and if descent of the head does not 
begin when tliis traction force has been 
reached it may be for one of the following 
reasons ; 


(1) There is malposition of the head. 

(2) There is extension of the head. 

(3) There is disproportion bebveen head 
and pelvis. 

(4) There is other obstruction. 

(5) There is malposition of the forceps. 

(6) There is a large foetus. 

(7) The forceps have been applied too 
early. 

Faced with the necessity of using a trac- 
tion force greater than 50 pounds it be- 
comes incumbent upon the operator to 
remove the blades and to review the 
mechanics of the problem which he has 
set out to solve. The solution does not often 
lie in the application of more force. In the 
majority of cases a more expert technique 
is required and in a minority of cases 
another method of delivety is indicated. 
When the traction force has reached about 
70 pounds the limit of safety has been 
reached in the average case . 

There may or maj' not be much variation ’ 
in the capacity of individual foetuses of the 


sucking reflex is reduced. It is notable 
that these effects are more frequently seen 
when the traction force has been high re- 
lative to the weight. In general the capacity 
of the foetal head to withstand compression 
is directly proportionate to the weight of 
the foetus, but there is no doubt that the 
severity of maternal laceration is also in 
direct proportion to the traction force. 
In primigravidae especially the danger of 
severe laceration •, increases progressivety 
as the indicator moves upwards be5mnd the 
50 pounds mark. 

The above statements are applicable 
irrespective of the depth to which the head 
has descended into the pelvis — whether if be 
above the brim or on the pelvic floor. 

It is instructive to compare the vjs a 
tergo with the vts a fronte — the natural 
powers of expulsion with the unnatural 
force of extraction. The following passage 
is from DeLee.' " The power of the uterine 
contraction cannot be accurately measured. 
Schatz, with his tokodynaraomefer, a 
rubber bag half filled with water, lying in 
the uterus, connected with a manometer, 
found that the uterine contractions during, 
the first stage showed a pressure of from 
7 to 10 pounds, and during the and stage, 
when the force of the abdominal muscles 
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was added, it was about trebled. Wood- 
bury, Hamilton, and Totpin, with the opti- 
cal manometer, found the uterine pressure 
on the foetal head to be 4 to 8 Kg. (8.8-17.6 
pounds) and the abdominal muscles in- 
crease these expulsive forces to 12 to 21 Kg. 
(26.4--46.2 pounds). Clinically, the power 
of the uterine contraction may often be 
appreciated. It may crush the baby’s head 
or fracture its bones. The physician’s hand 
in the uterus may be squeezed so hard that 
it becomes insensible and paralysed, but 
only in pathologic cases. In rare cases 
tumultuous action of the uterus and abdo- 
minal muscles may eject the infant from 
the vulva with much force. Probably the 
ordinary amount of force exerted by the 
uterus and abdomen rarely exceeds 30 
pounds.” , 

Reference to the 'literature quoted by 
DeLee shows that the force referred to is a 
total force . The traction force is also a total 
force, and not only is it usually very much 
in excess of the natural forces, but it is 
applied to the head as a direct pull, whereas 
the natural forces are applied to the trunk 
and buttocks and reach the head as an 
indirect push. There are 3 main factors 
whereby the natural forces expel the foetus 
in normal labour ; they propel the head into 
the position of greatest mechanical advan- 
tage, they adapt the shape of the head by 
moulding to increase this advantage, and 
they produce distenson of the soft parts by 
effecting a slow and intermittent descent of 
the head. Traction force is often applied 
with the head unfavourably placed and 
extraction is completed in minutes * as 
compared with the hours taken by the ex- 
pulsive forces in most primigravidae. The 
soft parts are disrupted rather than disten- 
tended by traction force. It would seem, 
therefore, that the forceps operation in all 
its details is frequently a complete reversal 
of the physiological process of expulsion, 
and it may be asked, need it be so ? It is 


usualty possible to bring the head into a 
favourable position or to apply the blades 
in such a manner that traction will bring 
the head into this position. The one factor 
which lends itself to complete control is 
the traction force, and yet this is the very 
one which is most apt to get out of hand. 
What is the need for haste ? If the indica- 
tion for forceps delivery is foetal distress, 
rapid extraction by powerful traction may 
only precipitate the very event which the 
operation was designed to avoid. If the 
indication is maternal distress, haemor- 
rhage and shock together with the pro- 
longed anaesthesia necessarj' to effect re- 
pair, may only add to the gravity of the 
mother’s condition. Moreover, unless 
lacerations are completely repaired — and 
sometimes despite this — there is always 
puerperal sepsis, and the aftermath of 
gynaecological troubles to be reckoned 
with at a later date. 

What is to be done if the head does 
not come down with a pull up to 50 pounds 
and the requirements for safe forceps de- 
livery satisfied ? The natural forces may be 
simulated so far as possible, the force raised 
slowly to 50 pounds, maintained there for 
a brief period, and then lowered. After 2 
minutes the same pull is repeated, and in 
this way a rhyfhmical traction force de- 
veloped. If it is considered that more force 
is necessary then traction force can be 
raised by 5 pounds at a time and the same 
rhythmic repetition exercised with each in- 
crement. When the pull reaches 70 pounds 
the foetus may be in danger of losing its 
life and severe laceration of the mother, if 
she be a primigravida, is almost inevitable, 
for whatever doubt there may be as to ^ 
the capacity of the foetal head to withstand 
compression — and it must be admitted that 
it is considerable — ^there can be no doubt 
that as the force is raised above 50 pounds 
the danger of laceration rises with it. In 
the case of a multipara with a history of l 
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or more spontaneous dclivcsies of full-time 
infants;, failure of the head to descend with 
u pull up to 50 })ounds always suggests 
that (here is some serious obstruction to 
descent. 

It lias been found that sometimes, when 
the force required to effect delivery with 
the patient in the lithotoju}' position has 
seemed to be e.vccssi\'e, the removal of the 
blades and the resort to the operation in 
the left lateral position has allowed delivery 
by a smaller force. The reason for this is not 
quite clear but the following case is of 
interest. 

The patieiit was a young primigravida and the 
foetus estimated to be about S pounds. The head 
had been on the pelvic floor for nearly 2 hours 
before forceps delivery was attempted and no diffi- 
culty was anticipated. It was soon realized, 
however, that delivery was to be difficult. With 
the patient in the lithotomy position the traction 
force was gradually raised to 95 pounds — a force 
which experience has suggested to be the absolute 
maximum even when the foetus is a large one. Fail- 
ing to effect delivery at this level of traction the 
blades were removed and reapplied with the patient 
in the left lateral position when delivery was accom- 
plished with a maximal pull of 80 pounds. In 
the 1st application the blades had been placed 
over the ears with the occiput directly anterior 
and examination of the infant showed that the tip 
of each blade had reached to the angle of the jaw. 
The 2nd application of the blades had also been 
over the ears but it was found that the tips of the 
blades lay further forward, well over the cheeks 
with the long axis of each blade lying more accu- 
rately in the mentovertical diameter. It would 
seem that the application of the forceps with the 
patient in the lithotomy position allows the weight 
of the shafts and handles as they hang free over 
the perineum to tilt the blades so that when they 
are Ipcked they grip the head with their long 
axis lying across the mentovertical diameter, and 
the direction of traction then lies too far back. This 
tilting of the blades is also produced by the ten- 
dency to press back the handles against the 
perineum when locking. The more accurate appli- 
cation of the blades in the left lateral position can 
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be easily demonstrated and may account for the 
greater ease of forceps delivery sometimes observed. 
In the above case the infant weighed 8 pounds 4 
ounces, and cried lustily immediately it was bom, 
but despite a deep episiotomy there was severe 
vaginal laceration (Figs. 7 and 8j. 



Forceps applied in lithotomy position. Tendency 
is to depress the handles when locking so that long 
axis of the blades lies obliquely across the mento- 
vertical diameter. Direction of traction then lies 
too far back. 



Fig. 8. 


The forceps applied in left lateral position. Blade? 
have been accurately placed along tlie rnento- 
vertical diameter. Direction of traction is in the 
axis of the birth canal. 

It is often difficult to estimate the size of 
the foetus and to correlate it to pehde 
capacity. 5Vhether or not traction should 
be continued bejmnd 70 pounds will depend 
on the judgment of the operator. It rniisz 
be emphasized that the measurement of 
traction force is not a substitute for judg- 
ment and experience, but is merely an 
adjunct thereto, helping to render judgment 
more accurate and to narrow down the 
interpretation of e.xperience to .something 
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more definite than such terms as " stiff ” or 
“difficult” so frequently applied to the 
forceps operation. 

t 

Summary. 

1. A method of controlling axis-traction 
is described. 

2. Evidence has been brought forward to 
suggest that the foetal brain can withstand 
only a small amount of compression force. 

3. When the foetus is of average weight, 
the head fully flexed, the long diameter 
lying anteroposteriorly and the forceps 
accurately applied to the sides of the head, 
experimental work suggests that dangerous 
compression force develops with a traction 
force of about 70 pounds and may be much 
less if the head is already well moulded by 
the natural forces. 

4. In practice most operations are com- 
pleted with a force no greater than 50 
pounds. The need for greater force suggests 
the presence of some abnormality. 

5. A method of forceps extraction is sug- 
gested. 


I am indebted to Professor R. W. John- 
stone for advice and criticism, also to Dr. 
John Miller, who designed Instrument No. 
2. I wish also to thank Mr. T. C. Riddell, 
Mr. Spence and the Staff of Messrs. John 
Hastie and Co . Ltd. , for their generous help 
in the construction of the traction handles. 
This paper is published with the permission 
'of Dr. Johnstone, Medical Officer of Health, 
Greenock. 
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Correlation of Physical and Emotional Phenomena of 
Natural Labour 


BY 

Grantly Dick Read, M.D. 


Ihe monograph is presented in repl}' to 
requests from doctors and midwives for 
further information about natural or 
ph.vsiological childbirth. This demand was 
precipitated by the Report of the Royal 
College of Obstetricians and Gynaecolo- 
gists, published just over a year ago, in 
which references were made to “the ex- 
cellent results obtained by those who aimed 
at physiological labour. ’ ’ 

The standard -textbooks of obstetrics 
have not yet included this teaching. I have 
chosen the “Correlation of Physical and 
Emotional Phenomena of Labour" because 
I consider it the most important of many 
aspects of this subject that are worth}' of 
explication. It is not generally recognized 
that in childbirth there is an “ emoRonal 
labour ’ ’ which is as definite and important 
as its physical counterpart. This must be 
understood if parturition is to be conducted 
as a physiological performance. 

This investigation has extended over a 
period of 15-20 years, and observations 
have been made upon 600-700 cases 
which I have attended personally, and 
other records of cases in which the mothers 
have been conscious at the birth of their 
children. Anaesthesia, and little or no 
analgesia, was used in the 2nd stage of 
labour, although the women were offered 
it and knew it to be immediately available 
should they have discomfort which they 
considered to be unbearable or unjusti- 
fiable. 

It has been possible, therefore, to observe 
the phenomena of natural childbirth in the 


light of modern science, for the act of re- 
producing a specie is unnatural : 

(«) If it is an unbearably painful or 
alarming experience, and 
(6) If drugs or anaesthetics have masked 
the significance of either physical or 
emotional events. 

Origin of This Research. 

From certain experiences among the 
mothers of Whitechapel, Bethnal Green, 
and later in the rural districts of France 
and Belgium, and in parts of Asia, I was 
persuaded that the attitude of a woman 
towards her confinement had a considerable 
influence upon the manner in which she 
bore her child. I had to find an answer to 
the question — "Is labour easy because a 
woman is calm, or is she calm because her 
labour is easy? " and conversely — “Is a 
woman pained and frightened because her 
labour is difficult, or is her labour difficult 
and painful because she is frightened ? ’ ’ 
From a scrutiny of cases, with these 
thoughts in my mind, the earl}' hypothesis 
took shape that — "Fear is in some U'ay the 
chief pain-producing agent in othen\’ise 
normal labour.” 

In a long series of methodical obser\’a- 
tions and, so far as possible, controls, this 
proved to be correct, and is to-da}' widcl} 
accepted as an established theor}'. The 
results of its practical application in elimin- 
ating pain from natural labour have been 
favourable, not only in my own practice 
but in the work of others who ha\-e adopted 
this teaching. 
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The Pain-Fear-Tension Syndrome of 
Labour. 

Pain is the mental interpretation of harm- 
ful stimulus, and fear the intensifier of 
stimulus-interpretation. The biological 
purpose of each is protective. The physio- 
logical reaction to each is tension. 

“ A stimulus of fixed magnitude applied 
to any specific sensory receptor produces 
a motor response commensurate with the 
intensity of its interpretation.” 

In labour, fear produces tension in 
circular fibres of the uterus by stimulating 
the sympathetic nerve supply. Tension in 
these fibres opposes the action of the longi- 
tudinal muscle fibres supplied by the pelvic 
autonomic. Increased tension in the lower 
uterine segment and cervix causes pain, 
and pain intensifies fear, and so on, until 
the exhausting agony of a relatively 
obstructed labour supervenes ! 

The motor response to sensory stimuli 
makes or mars the neuro-muscular har- 
mony of the mechanism. The efferent 
response is in relation to the intensity of the 
afferent message, and the polarity of the 
uterus is sustained by the integrity of 
afferent impulses and the veracity of their 
interpretation. 

This Pain-Fear-Tension syndrome of 
labour may be controlled or avoided by 
correct interpretation of stimulus. The syn- 
drome is most vulnerable to attack at the 
“point of fear.” The causes and conditions 
of fear in childbirth are numerous. The 
antidote of fear is confidence, and the 
establishment of complete faith in the mind 
of a woman is the most effective method of 
minimizing pain. 

I do not wish to disagree with the advo- 
cates of applied anaesthesia, whether it is 
caudal, inhalation or parenteral, for pain 
must be prevented or relieved . Every effort 
to make childbirth a painless function 
should be carefully considered. 


I prefer rather to emphasize emotional 
influences, and my investigations enable 
me to postulate as a basis for argument that 
if fear is eliminated very few physiological 
labours are so distressing that wornen will 
demand relief from pain. If fear predom- 
inates a woman should demand anaesthesia 
in order to escape from pain, for without 
relief she will most surely suffer. 

If the emotional processes of childbirth 
are understood, they can be preserved, 
directed and controlled, so that the 
“threshold of pain” remains constant and 
the interpretation of sensations faithful. 

The phenomena of labour should be 
taught during late pregnancy and recalled 
as they present themselves in labour. But 
the phenomena of labour must be under- 
stood in order to be taught. Unless an 
attendant knows the general trend of the 
emotional states of a woman in labour, he 
cannot recognize variations, either within' 
or rvithout the normal. Instruction and the 
establishment of complete confidence before 
labour commences is necessary. Physical 
exercises and relaxation are adjuvants to 
. the fixation of faith as well as to phj'sical 
performance, for such antenatal classes 
arouse enthusiasm and interest in child- 
birth and often afford opportunities for 
personal relation with the teacher who 
may and should be with the woman during 
labour. 

A woman who is physically perfect but 
emotionally uncontrolled will have more 
difficulty and discomfort than a controlled 
and confident patient who is without special 
physical preparation, and who appears to 
be inadequately equipped for the strain 
upon her. 

Three important precepts should be kept 
in the mind when considering childbirth as 
a natural phenomenon : 

The first is a maxim of fundamental im- 
portance. Physiological labour exhibits 
certain emotional states which may 'varj'’ 
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williin normal limits. It must be recog- 
nized that if and when emotional manifes- 
tations are abnormal, parturition becomes 
pathological and requires treatment by 
scientific means as e.xpeditiously as an 
obstructed labour. It is a serious complica- 
tion, and one of the major causes of mater- 
nal morbidity. 

The second is the apothegm that “ when 
a child is born there are 3 labours : 

(a) of the mother, ply^sical ; 

(b) of the mother, emotional; 

(c) of the attendant.” 

The last is frequently distressing ! But 
a 03- one of these 3 components of the 
e\’ent maj- decide or derange the normality 
of childbirth. i 

The third is an axiom: "The art of 


physiological childbirth is the art of con- 
trol.” This also has 3 specific implica- 
tions : 

(a) The woman’s control of herself. 

(b) The obstetrician’s control of the 
woman. 

(c) The obstetrician’s self-control. 

These 3 are largely interdependent, 

but should (c) fail under the provocation of 
evil anticipation, the course of natural 
childbirth will immediately be disrupted. 

We must therefore apply ourselves to 
understand the forces of the mind and their 
influence upon childbirth, and the varia- 
tions within normal which may occur 
without inhibition of the mechanism or 
creation of painful sensations. 

For this purpose I have prepared a chart 


CORRELATION OF PHYSICAL AND EMOTIONAL PHENOMENA OF NATURAL LABOUR 


AntefwaL 

Antrcrpatlon 


^ 1 Duration 

initiation! 6Iv 5 izhrs lahrj 

1 mtnT mean menT 
\E)(pect«!na^^\sreUj optimum zafer^ 

B 

TRANSITION 

\of Labour/ 

DURATION 

Ihr 2hrs 

.ufide* optimum max® 
N^irable / 

C 

TRANS- 
FIGURATION 
i. Dd.gh, ; 

DURATION 

lOm'ns. SOmins ^Omins 
und«- optimum max® 
^frabfe 

DESTITUTION 


Rh^t+imlcal 

Contractions 


of Cervix 


^ wcii'CsraoMsi 

Expulsive 
Reflex 


8«rrh of 
Heed . 


"iri Mothers 
Arms 


1st Std^e of Labour 
Wer^dl and phqsicai relaxation 
durin g contraclions. 
Oisessociationfrom utenneactlvfti^. 


5nd Stage oF Labour 
Cbn cenfrated ha rd work assoaated 
with uterine actlvitn. 

Amnesic intervals of reloxdtion 
between contractions. 


JSrd Sta ^ e of I abour 
RealisatiorT end Reward. 
Anticlimax of expulsion of 

placenta 


happiness in which 
StdgeC is indeliDfH 
Imprinted on the 
mind. 

Stage B. leaves no im 
pression upon the 
memory which puab- 
fiesthe mental picture 
or image of a pleasur- 
able experience. 


Al, Commcncenicnt 

Exilarntion nnd animation. 

2. Uterine Cervix dilates 

1/5-2/5 

Kcalisation of helplessness, 
but ohcerful. 

3. Uterine Cervix dilates 

2/5-3/S 

Serious demeanour — uneasi' 
ness of mind— desire for 
' understanding- and com- 
panionship. 

•J. Uterine Cervix dilates 

3/5-4/5 

Strengthening contractions 
invite conflict — confidence 
V. fear — relaxation v. ten- 
sion. 

B5. Uterine Cervix dilates 

4/.>-full 

-* Test of faith. Acute sensi- 
tiveness — ^horror of loneli- 
ness — demand for kindly 
but . firm sympathy and 
assistance. Beginning of 
*True Pain period . of 
Lahonr’. Demand for relief 
of unbearable pain justi- 
fied. Control difl^cult. 
Relaxation during contractions 
becomes impossible owing to 
early expulsive efforts occur- 
ring. 


BG. Expulsive Reflex 

Revival of personality and 
confidence. 

7. With Rotation of Head 
Onset of amnesia between 

contractions. 

8. Head Mid-cavity 
Fundamental primitive self 

appears. Disorction and 
discrimination *Iow’ (vari- 
able). 

.9. Head reaches Pelvic Floor 
Impatience and frustration. 
Careless and willing to re- 
main untidy. 

10. Stretching and Thinning of 

Perineum 

Determination and persever- 
ance. Exasperation threat- 
ens confidence. 

11. Before Crowning 
Feeling of mcnt.al and 

physical exhaustion. 

12. Sketching of Tulva and 

Crowning 

Discretion and discrimina- 
tion very weak. Discom- 
fort and anxiety again 
threaten control. 

C13. Birth of Head 

Complete aw’arencss. Amne- 
sic state ceases. 3fcn(al 
alertness. 

CU. Birth Complete 

Entirety concerned with 
babv. " No thought for her- 
self. 


C15. Sound of First Cry 

Incredulity. All weariness 
vanishes. 

CIC. Warmth of Child on her 
Limbs 
Reality. 

Cir. Sight of Infant 

Fascinated wonder. En- 
chantment. 

CIS. Her Infant in Her Arm^i 

State of emotional ecstasy 
which varies both in mani- 
festation nnd control. 

19. Strong and Prolonged Con- 
traction of Uterus.^ 

Reflex and painless stimulus 
to sympathetic nervous 
system. 

20. Removal of Infant to Cot. 
Period of rumination and 

rest. 

21. Rhvthmical Contractions 
Anticlimax requiring fact- 

full treatment. Some return 
of amnc.'iic state may be 
noted. 

22. riRconta in v-agjn.n. 

23. Effort of Complete Expal- 
Sion 

Satisfying sense of accom- 
plishment. Demand for re- 
freshment and her baby to 
he brnoght nc.ar. 
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showing the general trend of emotional 
changes during labour and their relation 
to the physical progress of parturition. 

Such a chart can only show a ‘ ' general 
trend,” for there is no absolute in human 
reaction to given circumstance. Variations 
and degrees of manifestation are as numer- 
able as the experiences, predispositions and 
associations from which mental processes 
arise. Such emotional changes as I have 
recorded are indeed significant for rela- 
tivel}^ constant occurrence and the absence 
of gross divergence from the mean . 

It is not expected that this purely medical 
aspect of parturition will appeal fo the sur- 
gical mind, but in practice it so alters the 
picture of childbirth that any doubt of the 
correctness of its theoretical basis is dis- 
dispelled. By bearing in mind the signifi- 
cance of the pain-fear-tension syndrome, 
painless natural childbirth can be achieved, 
and it is upon such cases that these obser- 
vations upon normal emotional reactions 
during labour have been made. 

(A) Stage of initiation. 

When a woman has been properly pre- 
pared so that her mind and body are in 
a healthy, fearless condition, there is almost 
invariably a phase during the last 2 to 3 
weeks of pregnancy when she becomes 
anxious for the birth of her child. It is 
partly boredom at the limitations which the 
distended uterus places upon her activities, 
but an element of impatience and excite- 
ment is also present. If this is carefully 
fostered and she is taught how to recognize 
the onset of labour, the early signs of the 
beginning of the ist stage are heralded with 
animation and exhilaration. She is delighted 
that at last her child is coming, and the long 
months of pregnancy finished. It is of the 
utmost importance to maintain that sense 
of fearless expectanc3L 

The sequence of events from elation is 
determination, calm, rela.xation, conscious 


control and neuromuscular harmony, with 
almost complete inhibition of sympathetic 
nervous system influences. Conversely, if 
this spirit is suppressed, it may initiate 
fear and apprehension. Such fear promotes 
a desire to escape, mental turmoil, protec- 
tive tension, loss of control, and a disturbed 
neuromuscular harmony. 

If a woman starts lal?our in a confident, 
happy and expectant frame of mind, the 
insidious enemies of control can be repelled 
by those who are trained to recognize the 
earliest signs of their intrusion. 

As the cervix dilates and the uterine con- 
tractions become stronger, the woman 
becomes quieter. She realizes her helpless- 
ness, but remains cheerful. From2/5thto 
3 /5th dilatation of the cervix, her anima- 
tion gives place to a more serious 
demeanour. If she is practised in the art 
of physical relaxation during the contrac- 
tions she does not complain of pain, but a 
certain uneasiness of mind may be detected. 
She desires companionship, understanding 
and sympathetic encouragement. It is 
extremely important that this phase of 
labour should be well cared for, for a 
woman who becomes alarmed is liable to 
physical discomforts which will make it 
impossible for the labour to develop its 
natural course. 

When the cervix is 3 / 5 ^^ dilated, the 
strengthening contractions not only invite 
conflict in her mind but are frequently 
coincident with physical tiredness. It is at 
this time ima ist stage lasting 10 to 15 hours 
that an attendant must consider the induc- 
tion of sleep. According to the type of 
woman, the experienced observer will be 
guided in his use of sedatives. It is not for 
pain that soporifics are advised, for fre- 
quently the complaint is not of pain, but of 
weariness. An hour or 2 of peaceful mental 
and physical relaxation at this stage is 
invaluable, not only for the maintenance 
of control, but also to counteract the real 
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test which she is likeh’ to undergo between 
and full dilation of the cervix. 

(B) Siage oj TransiUon. 

The conduct of this phase, wliich I term 
the transition, is the key to the success of 
die whole process. When labour is painful 
it is at this time that women are so frequently 
allowed to suffer. Physically, ^ they are 
acutely sensitive, and there is little doubt 
that abnormal tension of the cervix and 
e\’en laceration occur in some women how- 
e\-cr U'ell the}^ have conducted themselves 
up to this point. 

The appearance and behaviour of a 
woman during this transition from ist to 
2nd stage is so t3'pical that once observed 
it will not subsequently be mistaken. It is 
now tliat the physician should be present, 
and it is now that the skilled midwife will 
send for him. A woman needs kindly and 
firm sympathy ; the induction of confidence 
is often of greater assistance to her than the 
earl}' induction of anaesthesia. She must 
be told that this phase is short-lived, that 
the pain in her back will not increase but 
will diminish when the expulsive reflex is 
established. Her sacral region should be 
rubbed and her courage fortified by the 
realization of personal care and attention. 

With full dilatation her breathing will 
become interrupted from time’ to time by a 
“ catch " in the throat which is the initia- 
tion of the closure of her air-way. She will 
expect the irresistible urge to bear down, 
and although 5 or 6 contractions may occur 
with this reflex imperfectly established, 
soon, with adequate instruction, she will 
hold her breath and gently bear down. 
From this point the pain in the back (in 
the absence of any old injury of the back) 
will disappear. Her sensitiveness decreases, 
she relaxes between the contractions and 
wakes to use 'each expulsive effort with a 
will. As the head descends, the onset of a 
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dulling of her consciousness between con- 
tractions may be observed. I have des- 
cribed this previously as an amnesic state, 
but recent observations have made me 
aware of the similarity of the behaviour 
of a woman in the 2nd stage to that of a 
man in a state of so-called anoxia. The 
cause of this mental state, however, is 
controversial, and a satisfactory explana- 
tion has not yet been given for its occur- 
rence. 

With the progress of this stage, discre- 
tion and ^scrimination are obviously 
affected. She will become impatient, care- 
less of her appearance and manner. 
Remarks are made which are not only in- 
congruous but quite atypical of the woman 
herself. Such remarks are often either 
forgotten entirely or only recalled as a 
fantasy. 

When the presenting part reaches the 
pelvic floor, and when both the woman and 
her attendant may be called upon to exhibit 
considerable patience, a feeling of mental 
and physical exhaustion combined with 
exasperation at the apparent ineffectiveness 
of her efforts, will call for encouragement, 
explanation and confidence. 

As she becomes conscious of the stretch- 
ing of the vulva, the threat of increased dis- 
comfort may alarm her. Every woman 
at this stage should know that anaesthesia 
or at least analgesia is \vithin her grasp. 
The urge to escape is more frequently the 
result of fear than of pain. The sense of 
impending pain is not infrequentl}' present, 
but if enquiry is made, many women 
explain that it is not what they feel but the 
fear that the next contraction will be pain- 
ful that is alarming. 

She should, of course, have been wamea 
of the rupturing of the membranes, and the 
downward thrust and retreat of the heaa 
before crowning must be explained. These 
things frighten or disappoint women if thev 
do not understand them. 
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■(C) Phase of Transfiguration. 

With the birth of the head there is gratifj'- 
ing relief. If the woman has-collaborated, 
it is possible to prevent injury to the 
perineum in all but exceptionally inelastic 
vulvae. With the birth of the shoulders, 
which usually coincides with the first cry 
of the baby, she completely recovers her 
awareness. The amnesic state disappears, 
and she is alert. It is my custom to rotate 
the shoulders on delivery so that she may 
look down and see her baby. She likes to 
hold or “ shake " her baby’s hand. There 
is no thought of discomfort; she usually 
urges me to deliver the body so that the 
sex, of the child may be known. It is a 
picture of complete happiness. The 
questions asked are stereotyped. She is 
incredulous, and frequently says it is al- 
most impossible to believe. Her physical 
appearance, mentality and behaviour are 
completely changed. She becomes, in her 
happiness, a transfigured woman. She 
should be handed her baby as soon as the 
cord is divided. 

The influence of this condition of physio- 
logical emotional ecstasy upon the uterus 
is immediate contraction. The 3rd stage of 
the parturition of a happy mother is rarely 
longer than 20 minutes, and maternal loss 
of blood practically negligible. I have 
noticed that the placentae of girls bearing 
illegitimate babies are not infrequently 
retained. This may or may not be the result 
of some breakdown in the normal emotional 
influences upon the uterine mechanism. 

The actual expulsion of the placenta is a 
miniature 2nd stage. Not infrequently 
there is a return of the amnesic state when 
the uterus contracts firmly, and again a 
tremenduous sense of effort followed by 
relief when it is all over. 

Throughout labour, the correlation of the 
physical and emotional phenomena is so 
consistent that the dependence of one upon 
the other cannot be overlooked. To be 


guided only by the mechanical and physical 
progress of the function is to know but half 
the story. If the emotional phenomena are 
neither observed nor understood they are 
best excluded by hypnotics and anaesthe- 
tics. For if they are uncontrolled and 
allowed to become abnormal, not only is 
the physical progress of labour impeded, 
but the woman is caused to suffer. Such 
suffering is unjustifiable, and must be pre- 
vented. 

This series of cases has demonstrated that 
suffering in physiological childbirth can 
be prevented bj' understanding and main- 
taining the controlled rectitude mf the 
emotions, not for their elimination but for 
their perfecting influence upon the physical 
phenomena of a physiological function. 

Certain benefits result from the know- 
ledge and control of the emotional pheno- 
mena of labour. 

(1) Fear can be eliminated, and thereby 
pain-causing factors excluded. 

(2) The natural amnesia of the and stage 
in a controlled woman produces the equiva- 
lent of complete anoci-association without 
the employment of narcotics or anaesthty 
tics. It must be remembered that anoci- 
association not only excludes fear and pain 
but also shock and postpartum neurosis. 
Inhalation anaesthesia hides pain and 
fear in the cloak of unconsciousness, but 
does not prevent postpartum shock or the 
sequelae of nervous and emotional impair- 
ment. 

(3) Interference is less frequentty neces- 

sary in a conscious, controlled patient in 
labour. - 

In a recent series of normal cases it was 
observed that low forceps were used in 
under 3 per cent, episiotomies under 7 
cent, lacerations of perineum or vaginal 
mucosa needing repair under 10 per cent. 

Retained placenta and postpartum hae- 
morrhage (20 ounces or more) rare. .Post- 
partum shock (severe) 2 cases in over 150 
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associated with excessive haemorrhage and 
not witli nervous exhaustion. 

(4) HR’ desirable stage of transforma- 
tion — wliicii is obliterated by anaesthesia — 
increases uterine contractions and e.xpedites 
placental separation and expulsion with 
little or no maternal loss. The subsequent 
reproductorj' life of many women has been 
influenced b}' this experience. Th’ej^ want 
more children, and cannot understand the 
' ' never-again ’ ' woman. The importance 
of tliis result is inestimable. 

(5) The uninjured birth canal, with 
appropriate exercises, rapidly regains its 
tone. Subinvolution is uncommoa. The 
majority of women, after a natural par- 
turition, find desire more pronounced and 
coition mutualty more satisfactory. Obstet- 
ricians, must not overlook the domestic and 
social importance of this relation. To pro- 
duce a child and impair a woman’s ability 
to be a good marital partner all too fre- 
quently ruins a home. Forceps, episioto- 
mies and inadequately repaired perineums 
have more than obstetric implications. 

( 6 ) From natural labours we can learn 
the significance of the physiological pheno- 
mena of parturition. With fuller under- 
standing pain and fear will be eliminated 
from childbirth. Women will again be 
willing to have more children and once 
more build up society upon the solid 
foundation of family life. From natural 
childbirth we ma}^ discern the solutions of 
many problems which may well revolu- 
tionize our attitude towards and our con- 
duct of labour. 

For instance, what is the disposition and 
nature of the fuel of excitation in the early 


1 st stage which is consumed in hilariri- 
until muscular activity of strengthening 
uterine contractions employs it ? 

Emotional tone is diminished b}^ kinetic 
reaction, and as the muscle work increases 
the demeanour of the woman changes. 

We must enquire, why should this he so ? 
Has it any relation to the establishment of 
expulsive contractions, and if so can we 
retain the balance between fuel and meta- 
bolites in order to avoid inertia or exces- 
sive violence and the dangers they present ? 

Shall we not be able to learn more of 
human reactions to forces beyond human 
control by the study of labour? Manj^ 
chemical, electrical and psychological 
phenomena associated with labour may be 
investigated, but only in conscious women 
whose emotional balance is not subjected to 
fear or pain. 

The mysteries of childbirth and the 
problems of reproduction will not be solved 
by innovations and interventions. The 
secrets of this fundamental process of life 
will gradually dawn upon us as we patiently 
and humbly strive to discover the genius of 
God. 

Books by the author in which more 
details of this subject may be found. 

" Natural Childbirth,” London: Heinemann, 1933- 
“ Revelation of Childbirth," London: Heinemann. 

1942. 

"Childbirth without Fear,” New York: Harper, 
1944. 

“Antenatal and Postnatal Care, F. J- Bronnt. 
London: Churchill, 1935- Chapter V. " Tht- 
Influence of the Emotions upon Premiancy 
and Parturition." 


Intrauterine Foetal Death Due to Rhesus Incompatibility 
• Its Diagnosis and Management. 

BY 


Louis Resnick, M.B., Ch.B., M.R.C.O.G. 
Obstetrician and Gynaecologist, Hope Hospital, Salford. 


A RELATIVELY common and well-known 
incident in the practice of obstetrics is the 
death of the foetus inutero during the course 
of pregnancy. In the majority of instances 
such death can be explained as being due, 
for example, to asphyxia, following acci- 
dental haemorrhage, placenta praevia, ob- 
structed labour, chronic nephritis and the 
like, or to foetal abnormalities incompatible 
with extrauterine existence. 

During recent years it has become 
generally recognized that intrauterine 
death may occur as a manifestation of 
haemolytic disease of the newborn or ery- 
throblastosis foetalis, with the deliver3/ of 
a child with generalized oedema (hydrops 
foetalis) , or with maceration (the 4th varia- 
tion of the disease as described by Javert,^ 
Henderson,^ Harrison and Meacock^). 

The iso-immunization theory expounded 
by Levine, Burnham, Katzin and Vogel' 
in 1941, explains the aetiological connexion 
between the Rhesus factor and haemolytic 
disease of the newborn. 

The object of this paper is to present 
data collected from the literature, which 
piay simplify the diagnosis of intrauterine 
foetal death due to Rhesus incompatibility, 
and assist in the management of such cases 
during and after pregnancy, thereby lessen- 
ing the hazards of incompatible blood 
transfusions and their attendant dangers. 

Diagnosis. 

(1) Previous Obstetrical History. 

A detailed history of previous pregnan- 


cies is an important aid in the diagnosis, 
especially in multiparae who have had i 
or more infants developing jaundice or 
pallor soon after birth, which children 
have died without or recovered with a 
transfusion. One or more unexplained 
stillbirths, premature labours or neonatal 
deaths should, in every case, be sus- 
pected as being due to haemolytic disease 
until disproved. It is apparent that the 
Rhesus factor is responsible in the produc- 
tion of late but not earty abortions, accord- 
ing to Schwartz and Levine.® (See Cases 1 
and 2 described below). 

It is a fact that almost all such women 
bear 1 or more unaffected children, before 
giving birth to an infant with erythro- 
blastosis, and practically all infants born 
subsequently are affected with the disease. 
This fact should not detract, however, from 
a full maternal serological investigation, 
particularly in the presence of a history of 
previous blood transfusion, in primiparae 
who are delivered of stillborn children. 

The following cases illustrate histories 
suggestive of haemolytic disease of the 
newborn with intrauterine foetal death. 

Case i. 7-para; aged 36 years; months 
pregnant. Admitted to hospital in 1944 complain- 
ing of. cessation of foetal movements, which had 
been present since the 20th week of pregnancy. . 

Previous obstetrical history, (i) stillbirth, ? 
cause; (2) living and healthy; (3) died after 16 days 
with marked jaundice; (4) living and healthy: (5) 
stillbirth, macerated; (6) died with marked jaun- 
dice. 
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hAirnnratton. Sii'c of uterus equivalent to 36 
weeks pregnancy. Foetal parts felt with some 
difficulty. Foetal heart sounds not heard. Blood- 
pressure and urine normal. Wassermann reaction 
negative. 

rwenty-four hours after admission normal 
delivery occurred. The infant was stillborn, 
grossly oedeinalous, and with signs of earlj' macera- 
tion. The placenta was markedly enlarged for the 
duration of the pregnancy, oedematous, and was 
more than one-sixth the child's weight; (Plate I)., 

C.CSE 2. 5-para; aged 34 years; 34 weeks preg- 
nant. Admitted to hospital in 1944 complaining 
of cessation of ^foetal movements, a feeling of 
" heaviness in the lower abdomen,” and brownish 
vaginal discharge. 


(2) Abdominal Examination. 

‘In the majority of cases with hydrops, 
uterine enlargement is out of all proportion 
to the duration of the amenorrhoea, due to 
the combined weight of the foetus and ex- 
cessively enlarged placenta, and not due to 
hydramnios (Javert*). According to Hen- 
derson," in the 4th variation of eiythroblas- 
tosis foetalis characterized b}^ foetal 
maceration, hydramnios is common. Diffi- 
culty in palpating the foetus is probably 
due to either excessive liquor or anterior 
attachment , of the large oedematous 
placenta. 

(3) Serological Investigation. 


Previous obstetrical history, ist marriage. 

(1) -1937. premature twins, both died, ? cause; 
(2) 1938, living and healthy; (3) 1939, living and 
healthy. 

2nd marriage. (4) 1942, died after 24 hours with 
marked jaundice. 

E.xcanination. Uterus over-enlarged for the 
duration of the amenorrhoea; equivalent to preg- 
nancy at terra. Foetal parts not felt. Foetal 
heart sounds not heard. Brown vaginal discharge, 
slightly offensive. Blood-pressure and urine 
normal. Wassermann reaction negative. Normal 
delivery occurred spontaneously 2 days after 
admission, following medical induction of labour. 
The infant was macerated; the placenta pale, un- 
healthy looking and oedematous, weighed con- 
siderably more than one-sixth of the foetus (Plate 
II). 

Case 3! (Case i readmitted in 1945). 8-para; 

5 months pregnant, complaining of ‘‘ not having 
felt movements.” Foetal parts were easily palp- 
able, but the foetal heart sounds were not heard. 
The height of the fundus of the uterus corresponded 
with a 32 weeks' pregnancy. X-ray examination 
revealed a typical frog-lilce or Buddha-like attitude 
of the foetus, with a halo around the foetal head. 
(Javert's sign.) 

Spontaneous delivery occurred after artificial 
rupture of the membranes. The foetus was grossly 
macerated, and the placenta excessively enlarged 
for a 5 months’ pregnancy (Plate III). 


(a) Rhesus testing. It is now generally 
accepted that the introduction of Rh 
antigen into an individual in whom it is not 
normally present, may result in the pro- 
duction of anti-Rh agglutinins. If anti- 
Rh agglutinins are produced a subsequent 
pregnancy may terminate unfavourably 
because the agglutinins transferred to the 
foetus may cause erythroblastosis, or sub- 
sequent introduction of large amounts of 
blood containing antigen may result in 
undesirable or even fatal reaction. Accord- 
ing to Levine' the immunization produced 
by the Rh factor probably persists for life, 
serious haemolytic reactions such as olig- 
uria, jaundice and convulsions occurring 
as long as 22 years after the birth of a 
jaundiced child. Wiener, Silverman and 
Aronson' report a case of haemolytic 
reaction 11 years after the birth of the last 
of 5 Rh positive infants, and IMoUison • 
a case of 16 years interval from the birth 
of the last child. Butler, Danforth and 
Scudder' report a series of 25 cases with 
transfusion incompa-tibility, as manifested 
by oliguria in 25 cases, jaundice in xo, and 

convulsions in 8. .... 

Young and Kariher'" maintain that 
serious haemolytic reaction may folio" 
transfusion without causing chills, fever or 
otlier dramatic symptoms and signs. 
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Introduction of Rh agglutinins may be 
accomplished either by the passage through 
the placental barrier of Rh positive cells 
from the foetal circulation or by transfusion 
with Rh positive blood, resulting in 
immunization of the mother, followed by 
fatal haemolytic disease of the newborn in 
the form of foetal hj^drops. 

The following case illustrates an example 
of incompatible blood transfusion due to 
the Rh factor, resulting in foetal hydrops 
and severe maternal complications. 

Case 4. 2-para; aged 30 years; 36 weeks preg- 
nant. Admitted to hospital because of extreme 
shortness of breath, palpitation and oedema of the 
lower extremities, due apparently to anaemia. 

Previous obstetrical history. 1940, living and 
healthy child. No previous abortions. 

ExamVnation. The patient was very pale and 
short of breath; there was oedema of the lower 
extremities and sacrum. Blood-pressure and urine 
were normal. Abnormality not found in heart or 
lungs. Wassermann reaction negative. 

Abdomen. Uterus corresponded with the period 
of amenorrhoea. Vertex presentation, left occipito 
anterior; foetal heart sounds heard. 

In view of the anaemia (haemoglobin 35 per cent) 
and the nearness of the pregnancy to term, it was 
decided to give a blood transfusion. One pint of 
grouped compatible blood was administered slowly. 
After about 200 c.cm. had been given, severe 
reaction occurred with a temperature of 101 °F., 
rapid pulse-rate and severe backache. The drip 
was immediately discontinued. 

The foetal heart sounds were not heard soon after- 
wards, and foetal movements ceased. Labour 
commenced spontaneously 8 hours later, a still- 
born child, with generalized oedema and a pale- 
pink oedematous placenta, being delivered (Plate 
IV). 

Severe oliguria, with accompanying jaundice 
supervened in the next 48 hours, only 2 ounces of 
bile-stained urine being voided. A sodium sulphate 
intravenous drip transfusion produced rapid diure- 
sis. Blood transfusion with Rh negative blood 3 
days later was tolerated without reaction confirm- 
ing our suspicion of Rhesus incompatibility, after 


finding a high titre of anti-Rh agglutinins in the 
maternal serum. 

The finding in the mother’s blood of 
typical agglutinins (usually anti-Rh) can be 
accepted as almost conclusive evidence of 
affection. On the other hand, failure to find 
agglutinins, say 20 days after delivery, 
does not exclude the diagnosis (Stratton 
and Langley"). The mere demonstration 
that the mother is Rh negative and the 
infant (or father) Rh positive, can be con- 
sidered no more than suggestive of affec- 
tion, in event of failure to find anti-Rh 
agglutinins in the mother’s serum. 

The finding of antibody during preg- 
nancy does not prove that the foetus will 
necessarily suffer from erythroblastosis, 
firstly because the 'foetus maj’’ be Rh nega-. 
five (if the father is heterozygous) and 
therefore not affected, and secondly 
because on rare occasions it has been shown 
that an Rh negative mother with Rh anti- 
body during the puerperium may have an 
Rh positive baby which does not show signs 
of the disease (Boorman, Dodd and Molli- 
son"). 

In a series of 24 cases of unexplained 
intrauterine foetal death well in advance of 
labour, as evidenced by foetal maceratioii, 
Schwartz and Levine® found that the inci- 
dence of erythroblastosis was somewhere 
between 16.6 and 29.1 per cent. 

In the 4 cases described above, all were 
Rh negative and revealed a high- titre of 
anti-Rh agglutinins in the maternal serum, 
thus confirming the diagnosis of intra- 
uterine foetal death due to Rhesus incom- 
patibility. 

(b) Wassermann reaction. The possibility 
of excessive infarction of the placenta due 
to syphilis, with intrauterine foetal death 
and the birth of a macerated infant, is 
generally accepted as one of the commonest 
causes of late abortion. A routine Was- 
sermann reaction during the antenatal 






Plate I. 

Haejiolytic Disease of the Newborn. 

(26 weeks pregnancy. Hydrops with slight niaceraticn) 



Plate II. 

Haemolytic Disease of the Kewbor.v. 
(Macerated tj’pe. 34 weeks pregnancj') 

L.R. 



Plate III. 

Haemolytic Disease of the Newborx. 

(20 weeks pregnancy Extreme maceration) 


L.R 
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period or in the puerperium will usually 
establish the diagnosis, although a con- 
comitant RIi incompatibility cannot be 
excluded. The absence of areas of haemo- 
poiesis will however preclude the diagnosis 
of erytliroblastosis. 

(4) X-ray Examination. 

The Buddha-like habitus or frog-like 
attitude of the foetus in utero, due to foetal 
ascites and enlargement of the liver, is des- 
cribed by Javert^ as an important diag- 
nostic feature of foetal hydrops, which is 
further characterized by the presence of a 
halo around the foetal head due to oedema 
of the scalp. Overlapping of the foetal skull 
is a well-known sign of maceration and 
foetal death. 

(5) Autopsy Findings. 

(а) Foetus. In cases of hydrops, the 
foetus is usually grossly oedematous, the 
skin easily macerated by the slightest 
touch. The liver and spleen which are 
usually enlarged, show some degree of 
degeneration, pigment deposits and haemo- 
poiesis. Davidsohn'° describes local hae- 
mopoiesis in other organs, including the 
kidneys and suprarenals. In cases of 
maceration, described by Henderson, 
Javert, Harrison and Meacock as a 4th 
variation of haemolytic disease of the new- 
born, the foetus shows little or no oedema, 
marked maceration, and diffuse hepatic 
cirrhosis and splenomegaly. This type of 
disease bears a superficial resemblance to 
congenital syphilis, but close examination 
of the foetus and placenta renders differen- 
tiation easy. 

(б) Placenta. In almost every instance 
this organ is oedematous and pale pink 
in colour. The normal weight-ratio of 
placenta to foetus of i;6, is decreased. 
Davidsohn” found, ratios of 1:1.3, and 
1:1.37. The characteristic microscopic 
changes are fibrosis, oedema and haemo- 
poiesis. 


The gross appearance of the foetus and 
the placenta is in itself not sufficient to 
establish a diagnosis of erythroblastosis 
foetalis. Potter*’ believes that certain his- 
tological evidence must be present and that 
all hydropic conditions of stillborn infants 
should not be accepted as being due to 
haemolytic disease. She believes that foetal 
hydrops is not a disease entity, but only a 
sign common to several different morbid 
conditions. The possible existence of ery- 
throblastosis was considered in over 100 
infants subjected to postmortem examina- 
tion. Diagnosis of erythroblastosis was 
established in over 50 : in the remain- 
der the condition was believed not to 
. exist. Among those in whom erythro- 
blastosis was absent, 17 had severe 
oedema characteristically described as 
foetal hydrops. These infants comprised an 
entity entirely separate from haemolytic 
disease. In contrast to erythroblastosis, the 
spleen and liver were never enlarged and 
the spleen was often hypoplastic. , The 
maternal histories of these cases showed 
many differences from those usually found 
in association with erythroblastosis. Six 
were primigravidae, a condition which did 
not occur in erythroblastosis, except for i 
patient who had had numerous previous 
transfusions. Follow-up of ii of the 17 
mothers revealed that 6 had given birth to 
7 normal children, and there were not any 
subsequent unfruitful pregnancies. This 
was in contrast to the erythroblastosis 
group, in which 15 mothers had subsequent 
pregnancies, 15 of which resulted in the 
l5irth of infants with haemolytic disease. 

Differential diagnosis. Other conditions 
producing intrauterine foetal death before 
term are syphilis, chronic nephritis, essen- 
tial hypertension, diabetes mellitus, ? 
excessive calcification of the placenta, ab- 
normal carboh3^drate metabolism and other 
unknown causes. 
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Management of Intrauterine Foetal 
Death due to Rhesus Incompatibility. 

The main aim would be to obtain a nor- 
mal delivery, prevent complications in the 
3rd stage of labour, particularly post- 
partum haemorrhage, and prepare for the 
immediate and energetic treatment of 
excessive bleeding should it occur. Javert* 
reported an increase in the incidence of 
postpartum haemorrhage among the 
hydropic group in the study of 47 cases of 
erjdhroblastosis. In the 4 cases reported 
above,- complications in the 3rd stage of 
labour were conspicuous by their absence. 
The necessity for Rh negative blood must 
be stressed, and therefore a suitable donor 
should be made available, should a blood 
transfusion be required. 

Once the diagnosis has been settled 
labour can be induced. Stimulation of 
labour by an oestrin-induction is often 
successful. Where this procedure fails, 
routine medical induction will usually 
succeed. Artificial rupture of the mem- 
branes should be performed only as a last 
resort to bring on labour, because of the 
increased danger of infection. 

In the absence of suitable blood, in cases 
of emergency, it has been suggested that 
it would be wiser to administer plasma, 
until Rh negative blood be made avail- 
able. It would indeed be a catastrophe if a 
patient's life were jeopardized or lost, be- 
cause of incompatible blood (the recent 
suggestion’® that all pregnant women be 
tested for the Rh factor before confinement 
is wholeheartedly supported). 

Finally, before the patient is discharged 
from hospital, it would be wise to instruct 
her about her ' ' blood condition ’ ’ and warn 
Iier against confinement ” at home." 

Question of Further Pregnancies. 

The remote chances of further successful 
pregnancies and the dangers of incom- 

/ : ■ '' 


patible blood transfusion, would point 
against further attempts at conception. 
The unreliability of contraceptive measures 
in preventing further pregnancies, may 
make it advisable to perform surgical 
sterilization by resection of the Fallopian 
tubes. 

SUMiL'VRY AND CONCLUSIONS. 

1. The diagnosis and management of 
intrauterine foetal death due to- Rhesus 
incompatibility is discussed. 

2. The suggestion of routine Rhesus 
investigation in all pregnant women is sup- 
ported, in order to avoid transfusion 
reactions. 

3. The avoidance of further pregnancies,' 
following several unsuccessful pregnan- 
cies due to Rhesus incompatibility, is 
advisable. 

My grateful thanks to Dr. F. Stratton, 
Regional Transfusion Officer, Manchester, 
for his help in the serological tests for the 
Rh factor, and his deeply appreciated 
advice. To Dr. Lois Stent and Dr. G. 
Crawford I am indebted for their help in 
the investigation of the cases recorded 
above, also to Sister Winters who took the 
clinical photographs. Finally I wish to 
thank Mr. G. Brown, Medical Superin- 
tendent, for his permission to record the 
cases. 
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A Case of Intestinal Obstruction Associated with 
Complete Procidentia 
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Assistant Obstetrician and Gynaecologist, St. Helier County Hospital 

AND 

E. N. Callum, F.R.C.S.E. 

Senioi' Surgeon, St. Helier County Hospital. 


On October ist, 1945, a woman of 62 was 
brought by ambulance to the gynaecologi- 
cal clinic. She had been sent for advice 
about the treatment of her procidentia. The 
patient had not allowed' her private doctor 
to make a full examination of her condition. 

History. Her only complaint was that 
the womb had been coming down for the 
previous 10 months, and was now' causing 
discomfort and making it difficult for her to 
get about. She had had 2 children, the 2nd 
being born 26 years ago. Deliveries were 
normal.* The menopause occurred at the 
age of 48, and there had not been any bleed- 
ing since. She admitted occasional diffi- 
culty with micturition and said that perhaps 
j^g^d been some recent increase in its 
frequency. There had not been incontin- 
ence. She had not sought treatment for 
the prolapse and had mentioned it to her 
doctor only 2 days previously. When 
asked why she had come to hospital by 
ambulance, she said that for the last 5 days 
she had been confined to bed with a 
‘ ‘ bilious attack ” and had not been able to 
keep down any food or drink. Her bowels, 
however, had been opened daily without 
any difficulty until 2 days before admission. 
She had not had abdominal pain. 

On Examinaticru . The patient looked ill , 
the skin w'as dry and there was evidence of 


recent loss of weight. Her tongue was clean 
and moist. The pulse-rate was 88 and of 
good volume. The abdomen showed slight 
general distension and a reducible umbili- 
cal hernia. There was no visible peristalsis. 
Palpation did not reveal any definite evi- 
dence of tumour, although there was some 
fullness in the left iliac fossa- (There was 
shifting dullness in the flanks, and bowel 
sounds were increased. 

At the vulva a complete procidentia 
could be seen. The cervix was eroded and 
covered w'ith foul discharge. From a round 
opening, i inch across, in the posterior for- 
nix, about 2 inches from the external os, 
there extruded a coil of small intestine, 
some 18 inches long, with its mesente^. 
It was markedly discoloured and, on e 
antimesenteric border of the middle o e 
loop, there was a gangrenous area 3 04 
inches across. On the left side 0 e 
intestine there was another gangrenous 
organ w'hich was supposed at the time 0 e 
the appendix. The prolapsed viscera were 
covered with drying lymph and had an 
offensive odour. The site of hermatioii 1 
not form a fight ring and was not closed 3'' 
adhesions. Gentle palpation with a nger 
through this orifice revealed the fundus o 
an atrophic uterus immediately in front an 
at the level of the vulva. The legs were 
grossly oedematous. 
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Showing resected bowel with a ring pessary placed to indicate the site of 
the operation in the posterior fornix. 

D. & c. 
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The diagnosis was made of intestinal 
obstruction due to herniation of ileum 
through a perforation in the prolapsed 
pouch of Douglas, and the patient was 
admitted at once to a surgical ward for 
laparotomy. 

Further e.vamination showed a tempera- 
ture of 100. a'F., pulse-rate io8, respira- 
tions 24, and a blood-pressure of 170/110. 
Heart and lungs u'ere normal; 

Operation (bj^ E. N. C.) Anaesthesia was 
induced with Pentothal and continued with 
nitrous o.\ide, o.vygen and ether. 

Through a right lower paramedian in- 
cision it was found that the last 2 or 3 feet 
of ileum had been dragged down into the 
pelvis, with 18 inches of it actually pro- 
lapsed through an aperture in the everted 
pouch of Douglas. The ileum proximal to 
this was distended and the caecum was 
dragged down to the pelvic brim, the 
appendix being in its normal relation to it. 
The ileum was resected at the level of the 
pehde brim and a side-to-side anastomosis 
performed between the proximal loop of 
deum and the transverse colon. A caecos- 
tomy was made through an oblique incision 
over the right iliac fossa, to safeguard the 
anastomosis. 

The patient was then placed in the litho- 
tomy position and the resected loop of 
bowel udthdrawn from the hole in the 
posterior fornix. The structure which had 
been taken for the appendix was found to 
be the left Fallopian tube, and this was 
bgated at its base and removed. After a 
drainage tube had been inserted, the open- 
in the posterior fornix was firmly 
packed \rith flavine gauze to prevent 
turther prolapse of abdominal contents. 

The accompanying plate shows the re- 
sected bowel, with a ring pessary placed 
to indicate the site of the aperture in the 
posterior fornix. 

Subsequent pi'ogress. At the end of 


operation the patient seemed to be in fairly 
good condition, but in spite of transfusion 
and otlier measures, her condition deterio- 
rated and she died some 24 hours later. An 
autopsy was not obtained. 

Discussion. 

It u'ould have been remarkable if this 
elderl3>^ patient had survived a severe opera- 
tion, bearing some resemblance to an 
abdominoperineal excision of the rectum, 
after having been completely obstructed 
for 2 daj's. 

Excision from below was contemplated, 
but was rejected because of the inflamed 
and offensive condition of the everted 
vagina and 'cervix. A clean anastomosis 
would have been extremely difficult to 
obtain and faecal fistula a very probable 
result. The immediate postoperative shock 
would possibly have been less, but a severe 
cellulitis might have resulted from any 
enlargement of the hole in the posterior 
fornix which would have been necessarj^ 
to bring down sufficient bowel to resect 
through healthy tissue. The problem of 
preventing a further prolapse of bowel 
would have been a grave one, as repair of 
the infected posterior vaginal wall would 
have been extremely difficult. 

The question arises as to the cause of the 
perforation. There was not any history of 
trauma to the prolapsed vaginal wall, nor 
of the use of a cup and stem pessaty. There 
may have been an inj'ury which the patient 
never mentioned. The only other pre- 
sumption is that the complete procidentia 
had been an old standing one and that 
constant rubbing, probabty associated with 
lack of cleanliness, had been responsible 
for ulceration with eventual complete 
breakdown of posterior vaginal wall and 
undertying tissue and peritoneum. If-the 
perforation was spontaneous, we believe 
this case of extrusion of a loop of bowel 
through the pouch of Douglas to be unique. 
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In his Bradshaw Lecture published in 1931, 
the late John S. Fairbaim^ wrote ; "Etymo- 
logically the term gynaecology should 
cover both midwifery and the diseases of 
women, but the title that should belong to 
the whole has been usurped by a part, 
largely owing to a separation in practice 
between the two which occurred during the 
developmental stages of gynaecology. 
This drift-apart arose from maternity cases 
being excluded from the general and segre- 
gated in special hospitals in pre-Listerian 
days, and from advances in gynaecology 
being so far along purely surgical lines 
that a type of surgeon-gynaecologist arose, 
and time was when a real divorce between 
the two divisions of the subject might have 
taken place. But recent developments have 
been in the opposite direction, and a 
greater realization of the essential unity of 
midwifery and the diseases of women has 
been a characteristic feature of recent 
thought." 

The concept of the essential unity of 
obstetrics and gynaecology has found con- 
crete expression in the combined textbook, 
but the result has usually been disappoint- 
ing because the author or editor concerned 
has failed to present the combined subject 
simply and in logical sequence and has 
merely produced one or more omnibus 
volumes containing a mass of information 


* Read at the North of England Obstetrical and 
Gynaecological Society, Manchester, October xgth, 
1945 - 


about both obstetrics and gynaecology. 
This is regrettable because there can be 
little doubt that the student would have a 
more balanced outlook on obstetrics and 
gynaecology if he were brought up, as it 
were, on a combined textbook. 

The purpose of this communication is to 
suggest that the avowed object of the com- 
bined textbook, namely the integration of 
obstetrics and gynaecology, can be simply 
and successfully achieved by arranging the 
subject matter in the following manner : 

Section One. 

Anatomy and Physiology of ifie Genital Organs. 
Anatomy. 

Development. 

Physiology (brief mention of the function of 
individual organs). 

Section Two. 

Anatomy and Physiology of the Female Repro- 
ductive Function. 

The female sex cycle. 

Reproductive endocrinology. 

Pregnancy. 

Labour. 

Puerperium. 

Newly bom child. 

Menopausal climacteric. 

Section Three. 

Management of the Normal ReproductiveFnnction. 

Methods of examination. 

Puberty and menstruation. 

Sexual, intercourse. 

The maternity services. 

Diagnosis of pregnancy. 
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Antenatal care. 

Labour. 

Puerperium and postnatal care. 

Newly bom child. 

Menopausal climacteric. 

Section Four. 

Pathology of the Genital Organs. 

Investigation of a case. 

Principal symptoms. 

IMalformations. 

Mechanical lesions (lacerations, displacements, 
atresia and stenosis). 

Inflammation. 

Hypertrophy (including subinvolution) and 
heterotopia (cervical erosion, endometriosis). 
Benign tumours. 

Malignant tumours. 

Retrogressive lesions. 

Gynaecological operations. 

Other gynaecological procedures. 

Section Five. 

Pathology of the Reproductive Function. 
Disorders of the female sex cycle. 

Disorders of the sexual function. 

Sterility. 

Anomalies of implantation of the ovum (ectopic, 
cornual, angular and cervical pregnancy, placenta 
praevia). 

Abnormalities and diseases of the decidua and 
ovum. 

General diseases associated with pregnancy. 

Local diseases associated with pregnancy. 
General diseases resulting from pregnancy. 

Local diseases resulting from pregnancy. 
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Abortion and premature labour. 

Dystocia (faults in the powers). , 

Dystocia ( faults in the foetus, etc.). 

Dystocia (faults in the passages). 

Obstructed labour. 

Injuries and displacements resulting from labour. 

Haemorrhage and shock. 

Puerperal complications. 

Abnormalities and diseases of the newly born 
child. 

Obstetrical operations. 

Maternal, foetal and neonatal mortality and 
morbidity. 

Disorders of the menopausal climacteric. 

Appendix. 

Alimentary and urinary tracts in relation to 
obstetrics and gynaecology. 

Medico-legal problems. 

Radiodiagnosis and radiotherapy. 

Etc., etc. 

It will be observed that normal structure 
and function are described first, then ab- 
normal structure, comprisingthe "organic" 
part of gynaecology, and, finally, abnormal 
function including " dysfunctional " gyn- 
aecology. This arrangement makes it 
possible for all parts or phases of the repro- 
ductive function in health and disease to be 
dealt with in proper sequence . 

Reference. 

I. Fairbairn, J. S. Lancet, 1931, ii, 999- 
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The Premature Baby 

BY 

V. Mary Crosse, M.D., D.P.H., M.M.S.A., D.Obstet.R.C.O.G. 
{Chief Obstetric Officer in charge of City of Birmingham Maternity 
Homes and Premature Baby Unit.) 


Because of the declining population and 
the low birth-rate, more attention is being 
given to the prevention of early loss of life, 
of which the greatest cause is prematurity. 

During the last few years the causes 
of premature birth have been more 
thoroughly investigated ; in addition, more 
studies have been made of the causes of 
mortality in the premature infant and the 
influence of pregnancy, labour and social 
status on this mortality. 

Definition of prematurity . 

The definition recommended by the 
International Committee at Geneva in 1937 
is now generally accepted and any infant ’ 
weighing 5I pounds or less at birth is con- 
sidered a premature baby regardless of the 
period of gestation. 

Importance of prematurity . 

If all premature births could be elimi- 
nated, the stillbirth-rate could be almost 
halved'- “ and the neonatal death-rate more 
than halved.’- 

Although the incidence of premature 
birth in the City of Birmingham during 
1944 was only 6.3 per cent, yet 44.2 per 
cent of the stillbirths and 57.3 per cent of 
the neonatal deaths occurred in association 
with these premature births. 

The United States Bureau of the Census 
give prematurity as a single cause of death 
' in 47 per cent of neonatal deaths, while 
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Beck® in 1941 reported that 60 per cent of 
the neonatal deaths occurred in premature 
babies. 

Carnes of prematurity . 

The common known causes of premature 
birth are maternal ill-health, multiple preg- 
nancy and foetal deformity but the cause is 
unknown in a large number of cases. 

Mateimal ilLhealfh. 

Maternal ill-health was reported in 32.5 
per cent of premature births by Baird’ and 
in 47.9 per cent by Crosse.® Toxaemia of 
pregnancy is the greatest cause of maternal 
ill-health and occurred in 16.1 per cent and 
29.3 per cent respectively of the 2 series of 
premature births just mentioned. Baird’ 
has shown that the association of toxaemia 
with prematurity is twice as common in the 
poor as in the well-to-do. 

Multiple pregnancy . 

This complication was reported as occur- 
ring in 12.2 per cent of premature births b}^ 
Baird’ and 16.6 per cent.by Crosse." 

Foetal defor^nity. 

Foetal deformity occurred in association 
with 3.4 per cent of Baird’s’ cases and 5.9 
per cent of Crosse’s® cases. 

Unknown causes. 

No known cause could be found for the 
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onset of premature labour in 32.7 per 
cent of cases Sandifer,’ in 37.7 per cent 
cases b})- Crosse" and in 51.9 per cent of 
cases b}'' Baird/ More a:ttention is now 
being given to the effect of social conditions 
on prematurity, and Baird has recentty 
, reported tliat die incidence of prematurity 
in Aberdeen is almost twice as high in the 
Registrar-General’s social classes III, IV 
and V, as in classes I and II. In the former 
classes over 50 per cent of the prematurity 
is unexplained, while in the latter very few 
come within this categor3^ 

Experiments, such as. those of the 
People’s League of Health,” Ebbs, Tisdall 
and Scott' and Utheim-Toveriid” have 
shown that the incidence of prematurity 
can be reduced by ensuring an adequate 
diet during pregnancy. 

Causes of neonatal mortality in the pre- 
mature haby. v 

Recent investigations by Wilcox,” Diddle 
and Plass,*° McNeil“ and Crosse” have 
shown that the principal causes of death are 
prematurity only (including atelectasis), 
intracranial birth injury, infections and 
foetal deformity. ^ 

Premdiurity only. 

This cause has been found in percentages 
varying from 50 per cent'” to 64 per cent” 
of tihe deaths in the investigations already 
nientioned. 

This cause of death has been reduced each 
year since 1938 in the City of Birmingham. 
During 1938-1941, when the neonatal 
mortality of premature babies was 40.2 per 
cent, 62 per cent of these deaths were due 
to prematurity only, compared with 44 per 
cent during 1944, when the neonatal deaths 
of, premature babies had been reduced to 
24.3 per cent. 

Birth injury. 

Intracranial birth injurj? has accounted 
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for percentages varying from 12.4 per cent” 
to 21.3 per cent” of the deaths.”’ “ In 
Birmingham the percentage has risen from 
9 per cent to 16 per cent during the period 
1938 to 1944 but owing to the fall in the 
premature neonatal death-rate there is no 
great increase in the number of deaths due 
to this cause. 

Infections. 

Infections have accounted for percen- 
tages varying from 11.4 per cent” to 23.1 
per cent” of the deaths.”- ”■ This cause 
has accounted for approximately 8 per cent 
of the deaths in Birmingham each year since 
1938, but owing to the decrease in the 
premature neonatal death-rate this indi- 
cates a decrease in the total number of 
deaths due to this cause. 

Foetal deformity. 

This complication has been associated 
with 1. 1 per cent” to 13 per cent'” of 
the deaths in the investigations men- 
< tioned.”’ ” During the years 1938 to 
1944 in Birmingham, the percentage of 
deaths associated with foetal deformity has 
almost doubled (8 per cent of deaths in 
1944), but this increase is more apparent 
than real, because the premature neonatal 
mortality has been reduced by two-fifths 
during this time. 

Influence of Pregnancy, Labour and 

Social Status on the Mortality of 
THE Premature Infant. 

Influence of pregnancy. 

McNeil” has given figures showing that 
abnormality of pregnancy doubles the com- 
bined foetal and neonatal mortality of 
premature infants. 

Bundesen'” considered inadequate ante- 
natal care a large factor in the cause of 
death in the premature baby. He found 
complications of pregnancy in 26.5 per cent 
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deaths of premature babies under 2 weeks, 
as compared with 10.9 per cent of full-time 
infant deaths under the same age . 

Iiifluence of labour. 

According to McNeil” complications of 
labour increase the combined foetal and 
neonatal mortality of premature infants by 
about one-fifth. 

Operative procedures. 

Other things being equal, the lowest 
mortality-rates are found after a spon- 
taneous vertex delivery and the mortality 
rises with breech delivery, mid and high 
forceps extraction and Caesarean sec- 
tion.'’’ ’’ 

Bundesen” showed that skilled operative 
procedures were beneficial when employed 
for complications of labour, but that they 
involved great risk of neonatal death when 
there were no definite indications for 
interference. It was pointed out that un- 
necessary interference was particularly 
hazardous when complications of preg- 
nancy were present. 

Caesarean section. High mortality-rates 
for premature babies delivered by this 
method have been given by Ingram.” 
Beck,’ Diddle and Plass,” and these 
workers consider that Caesarean section, 
in the absence of serious maternal condi- 
tions, is not a child-saving procedure, 

Clifford” pointed out that while Caesa- 
rean section eliminated the factor of trauma 
during delivery, it substituted the one of 
asphyxia. 

Bundesen” ga've high mortality-rates 
from asphyxia in infants delivered by 
Caesarean section, and recommended 
avoidance of this mode of delivery unless 
very definite indications were present. 

Breech delivery carries a high mortality- 
rate from intracranial birth injury owing to 
the compressibility of the premature head, 
the fragility of the intracranial blood 


vessels, and the relatively low concentra- 
tion of prothrombin in the blood. Asphyxia 
due to aspiration is also likely to occur. 

Multiple pregnancy has a definite influ- 
ence on the neonatal mortality. Beck’ 
stated that the additional risks of multiple 
pregnancy more than offset the increased 
degree of maturity which the multiple-born 
infant enjoys over the single-bom infant of 
the same weight. This was also demon- 
strated by Crosse’ (24.3 per cent of 
multiple-bom infants dying before the age 
of 4 weeks, compared with 9 per cent of 
single-born infants d3dng within the same 
period). 

Use of oxytocics. Rapid delivery, leads 
to a high foetal and neonatal mortality. 

Bundesen” has suggested that posterior 
pituitary extract should be administered 
with extreme caution during labour, and 
only when the indications have been deter- 
mined as proper by an obstetrician. 

Anaesthetics and analgesics. The respira- 
tory centre of the premature baby is poorly 
developed and easily depressed,' therefore 
anaesthetics and analgesics should be used 
with great care. According to Bundesen” 
” Physicians should bear in mind the threat 
to the life of the infant produced by the 
injudicious use of analgesics, and not per- 
mit the mother's demands for painless 
childbiidh to overweigh their good judg- 
ment to the degree that they employ drugs 
to alleviate pain at risk to the infant's life. 
Lund” regards the misuse of anaesthetics as 
one of the more important causes of 
asphyxia, and the Royal College of Obstet- 
ricians and Gynaecologists” has drawn 
attention to the widespread use of anaes- 
thetics and analgesics by unskilled admini- 
strators which has resulted in neonatal 
deaths and stillbirths.' 

Influence of social conditions. 

According to Baird,^ not only is the 
incidence of prematurity greater in the 
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lower social classes, but the' proportion of 
babies with the smaller birth weights is also 
greater in these classes. This leads to a 
greater mortality-rate due to the fact that 
the mortality increases as the birth weight 
decreases. Baird also found that the mor- 
tality in each weight group was greater in 
the lower than in the upper social classes; 
in otlier words premature babies bom to 
poor mothers had a poor vitality. 

Results of Investigations. 

As a result of tliese investigations it has 
become apparent that the mortality due to 
prematurity will be reduced only by 

1. Improved social conditions. 

2. More thorough antenatal care for all 
exp>ectant mothers. 

3. More specialized care during prema- 
ture labours. 

4. More specialized care for premature 
infants after delivery. 

Improvement of social conditions. 

More efforts must be made with regard 
to improving housing, wages, diet and 
opportunity for rest during pregnancy, and 
if the best results are to be obtained, these 
improvements must be combined with 
better health education. 

A long-term policy to improve the social 
status of the lower classes is to be preferred, 
but during the interim period much can be 
done during pregnancy, by attention to rest 
and diet. The importance of “ first class ” 
proteins, vitamins and mineral salts should 
be stressed. 

/ 

Antenatal care. 

Generally speaking, the chances of sur- 
vival of the child increase with the period 
of gestation up to term, so that every effort 
should be made to carry on each pregnancy 
to as near term as possible. In the presence 
of maternal ill-health this can only be done 
if a sufficient number of antenatal beds are 
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provided for the treatment of the conditions 
likely to lead to premature labour. 

Early diagnosis of complications. 

The early diagnosis of conditions later to 
lead to premature labour is of importance, 
and every pregnant woman should be 
medically examined at certain stages. The 
Roj'al College of Obstetricians and Gynae- 
cologists’' has suggested that ‘‘midwives 
should not be regarded as competent to 
undertake unaided the antenatal care of 
the expectant mother, but should always 
work in collaboration with the general prac- 
titioner or the obstetrician of the clinic.” 
According to Galdston” the desirable 
medical attendant is one ‘ ‘ adequately 
trained and experienced in obstetrics, and 
so aware of his limitations that, when 
emergencies arise which are beyond his 
competence he will not delay in securing 
help . ’ ’ The Royal College of Obstetricians 
and Gynaecologists’' has stressed the im- 
portance of special experience for doctors 
wishing to take part in their suggested 
National Maternity Service. 

Induction of premature labour. 

Induction of premature labour should- 
only be considered in the presence of verj^ 
definite indications, always remembering 
that the earlier labour is induced the smaller 
is the chance of survival for the child. In- 
duction of labour in certain conditions 
deserve mention : 

T oxaemia of pregnancy . Induction pre- 
sents special difficulties in this conditiori, 
because the child may die of prematurity if 
labour is induced too early, but it may die 
in utero if delivery is delayed ; in addition 
the needs of the mother have to be con- 
sidered. Expert advice should be sought 
if induction is considered before the 35th 
week of pregnancy. 

Cardiac conditions. As the mortality of 
the infant is high before the 35th week, 
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labour should not be induced before this 
unless special indications are present. If, 
however, congestive failure develops, the 
infant mortality rises considerably.’® 
Therefore, if there is any fear of this com- 
plication arising, induction of premature 
labour is indicated for the sake of the child 
as well as for the mother. 

Antepartum 'haemonhage. When preg- 
nancy is complicated by slight vaginal 
haemorrhage, it may be possible to delay 
diagnostic examination until the child has 
a reasonable chance of .survival. Beck’ 
recommends hospitalization and large doses 
of progesterone, in the hope of arresting the 
haemorrhage and prolonging the preg- 
nancy. The risks to the mother must, of 
course, be weighed if placenta praevia is 
suspected. In the case of central placenta 
praevia when a considerable loss of blood 
has occurred, more frequent and larger 
blood transfusions are recommended before 
Caesarean section is performed in order to 
reduce the mortality of the infant.® 

Multiple pregnancy. 

Rest combined with the use of proges- 
terone and vitamin E may help to prolong 
the pregnancy and thus improve the 
chances of survival of the infants.’® 

Provision of antenatal beds. 

Good antenatal care must be supported 
by a sufficient number of antenatal beds. 
The Royal College of Obstetricians and 
Gynaecologists’® has suggested that the 
number provided should not be less than 
one-third of the lying-in beds. This would 
seem to be an adequate number if hospital 
accommodation is provided for 70 per cent 
of all deliveries, as suggested by the College. 
If, however, less accommodation is avail- 
able, a larger proportion of antenatal beds 
will be required in order to deal with the 
antenatal complications of cases booked for 
delivery in their own homes. 


Care During Delivery. 

The chief dangers for a premature baby 
during labour are intracranial birth injury 
and asphyxia. 

As the result of the studies of Ingram,” 
Bundesen,’® Beck,® and Diddle and Plass’” 
on the influence of labour on the mortality 
of the preihature infant, the following points 
have emerged with regard to the conduct of 
a premature labour : 

1. A spontaneous vertex delivery should 
be obtained if possible. ' 

2. Interference should be avoided unless 
definite indications are present; this is very 
important if complications of pregnancy 
have occurred. 

3. Breech deliveries should be avoided if 
possible. 

4. Caesarean section should be per- 
formed only when definite indications are 
present. Ideally, it should be performed 
under a local or spinal anaesthetic and 
sedatives should not be' used prior to 
operation. 

5. Sedatives and anaesthetics which de- 
press the respiratory centre are contra- 
indicated in a normal premature labour. 

6. Posterior pituitary extract and other 
oxytocics should be used only in excep- 
tional circumstances. 

7. The use of vitamin K is recommended. 

Care of the Infant in the Labour Room. 

The possible dangers immediately after 
delivery are loss of body heat, infection and 
difficulty in establishing respiration. 

Preservation of body heat and prevention 
of infection must start from the moment of 
birth. Loss of heat is reduced by keeping 
the room warm (8o°F.), wrapping the child 
in a towel and blanket as soon as it is born, 
and transferring it to a warm cot after the 
umbilical cord has been divided . 
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To prevent infection, labour must be 
conducted with all the usual aseptic precau- 
tions. Ev6n greater precautions tlian usual 
should be taken to exclude persons suffer- 
ing from infection, and to ensure that all 
attendants wear gowns and masks, and 
wash tlieir hands before handling the child. 
The child should be received into a sterile 
or clean towel. 

If there are respiratory difficulties, there 
is some difference of opinion as to the best 
position in which .to place the child. Pro- 
vided the airway is clear, breathing is made 
easier by raising the head, but if much fluid 
is present, the head should be lowered while 
clearing the air passages. If intracranial 
trauma is suspected, the head should not be 
kept low any longer than necessary. The 
older mechanical forms of artificial respira- 
tion have been replaced by modern insuffla- 
tion methods. Oxygen or 7 per cent CO2 
in oxygen may be used, but pure CO2 
should be avoided. 

Windle has shown the advantages of 
not tying the umbilical cord until it has 
ceased to pulsate, and this procedure is 
advised if the condition of the child warrants 
the necessary delay. 

Indication for hospital care. 

If the infant has been born at home, it is 
necessary to decide whether it can be nursed 
at home or whether it should be removed 
to hospital. If the home is rmsuitable, the 
infant should be moved, and even if the 
home facilities are excellent, removal should 
be urged if respiratory or feeding difficulties 
are likely. Infants with these .difficulties 
require a 24-hour nursing service, and 
except in, the case of quadruplets or quin- 
tets, the only economic method of obtaining 
this service is in hospital. 

When it is decided to transfer a baby to 
hospital, this should be done at once ; before 
infection, chilling, or feeding difficulties 
have occurred. The infant should not be 


bathed, dressed or fed before removal, but 
left undisturbed in a warm cot until called 
for. 

Transport. 

Arrangements must be made to keep the 
baby warm during transit. Some authori- 
ties use electric incubators,'^- while others 
use baskets heated with hot water bottles. - 
The former are more suitable for long 
journeys, but the latter give excellent 
results for shorter journeys. 

Babies should be accompanied by a 
trained nurse or midwife, and facilities 
should be available for clearing the air 
passage (a mucus catheter) and administra- 
tion of oxygen. 

Suitable arrangements must be made for 
cleaning and refitting baskets and incu- 
bators between cases. 

■Hospital Care. 

According to the Ministry of Health 
Circular^’ sent to all welfare authorities in 
England, the following provision should be 
made : 

1. Warm wards. 

2. Cool wards. 

3. Isolation wards. 

4. Accommodation for nursing mothers. 

5. Kitchen. 

6. Milk room. 

Crosse" has stressed the importance of 
providing demonstration rooms in which 
mothers can be taught how to look after 
their babies before taking them home. 
Such rooms can also be used for mothers 
coming from their homes to feed their 
babies. 

If institutional treatment were to be 
provided for every premature baby, ap- 
proximately 5 to 6 cots would be required 
per 1,000 live births assuming that 5 or 6 
per cent of the live biiths are premature 
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and that i cot can accommodate lo infants 
per year. However, hospital care should 
be necessary for only a small proportion 
of infants over 4I pounds, and a more prac- 
tical suggestion would be the provision of 
2 to 4 cots per tooo live births ; a minimum 
of 2 in areas with good housing conditions, 
but 4 in areas where housing is poor. 

The Ministry of Health recommends 10 
premature cots for every 100 maternity 
beds. This figure would not appear to be 
adequate unless maternity beds were pro- 
vided for at least 50 per cent of the births in 
the area. 

Siting of units for premature hahies. 

These units have been set up in both 
maternity and children’s hospitals. On the 
whole, an attachment to a maternity 
hospital seems to be preferable, on 'the 
following grounds. 

, I . Infants bom in the Maternity Hospital 
do not have to be moved far. 

2. Breast milk is more readily available. 

3. The mother can continue under the 
care of the midwife and obstetrician. 

4. There is less risk of infection. 

■ Medical staff. 

Although the position of the paediatrician 
in the ordinary nurseries of a maternity 
hospital is still controversial, it is generally 
recognized that he should be in charge of 
units for premature babies . This paediatri- 
cian should visit the ward at regular 
intervals, conducting ward rounds and 
discussing current problems, and be avail- 
able at other times for consultation. He 
should be responsible for the plan of care, 
which should be available in writing for the 
use of both medical and nursing staff. In 
addition, there should be a medical officer 
on call, day and night, who will visit the 
wards daily, examine infants on admission 
and before discharge, and answer emer- 
gency calls. 


Nursing staff. 

The Ministry of Health Circular " recom- 
mends a highly skilled nursing staff on a 
numerical basis of i nurse' to i-l infants, and 
suggests that a unit of 20 cots requires 6 per- 
manent senior nurses w^ho have had special 
training with premature infants. 

Crosse" has indicated the importance of 
having sufficient senior nurses trained in the 
care of premature babies to ensure at least 
I of these senior nurses being on duty at all 
hours of the day and night (allowing for 
sickness and other relief). In this way only, 
can the pupils be adequately supervised and 
continuity of care be obtained. 

Economic size of unit. 

In order to comply with the recommend- 
ations of the Rushcliffe Committee a 
minimum of 4 nurses is required to ensure 
constant staffing of any unit however small. 
These 4 nurses can staff a unit of 6 cots, hut 
will aU have to be trained in the care of 
the premature baby. A unit of 12 cots can 
be staffed with 4 specially trained nurses 
and 4 pupils. A unit of under 6 cots is. 
therefore; not to be recommended. With 
every cot over 6 (and up to about 14) the 
cost of staffing is reduced because pupils 
can be used as additional staff. 

Size of wards. 

Fifty square feet of floor space should be 
provided for each cot and the maximal 
number of cots in an open ward (not 
cubicled) should be 4 to 6 ; 4 in the wards 
for the smaller infants, and 6 in those for 
the larger infants, these being the maximal 
numbers of each type that i nurse can care 
for satisfactorily." If possible the cots of the 
larger and older babies (those having a 
cough reflex, and a strong cry and therefore 
more likely to spread infection by droplet) 
should be separated by partitions. If the 
smaller infants are put into cubicles, the 
difficulty of constant observation is a dis- 
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advantage to be weighed against the rather 
remote possibility of droplet infection. 

Home Care. 

Recommendations in the Ministr}' of 
Health Circular'' are : a separate room for 
the mother and baby; provision of equip- 
ment on loan b}' the local authority; a 
supply of expressed breast milk when neces- 
saty!-; and the services of a paediatrician 
and a home help. Midwives and health 
visitors with special training and experience 
witli premature infants are recommended 
as suitable persons to give attention to pre- 
mature infants born at home. 

The suggested equipment for loan in- 
cluded a cot, clothing, hot water bottles, an 
electric pad, a feeding-bottle, a thermo- 
meter and a mucus catheter. It is, however, 
doubtful whether an electyic pad should be 
included, owing to the possibility of dangers 
(especially that of overheating) in unskilled 
hands. 

The importance of the home helps in a 
complete maternity and infant health 
service was stressed by the Royal College 
of Obstetricians and Gynaecologists in their 
report on a National Maternity Service." 

Training of midwives and health visitors 
is of paramount importance, and the train- 
ing should be carried out, if possible, in 
units run on single lines, with methods 
which can be used on the district.^ 

Subsequent Care in the Hospital 
Nursery or at Home. 

This resolves itself into maintenance of 
bojiy heat, maintenance of respiration, pre- 
vention of infection, careful feeding and 
early diagnosis and treatment of complica- 
tions. 

Mnintenance of body heat. 

Experience has proved that an infant 
thrives normally if the rectal temperature 
is stabilized between g6°F. and g8°F. : the 
small babies tend to stabilize at,g6°F. and 
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as they gain in weight the level rises to g8°F. 
The dangers of attempts to raise the rectal 
temperature to the supposedly normal level 
of gg.6°F. have been shown by Blackfan,'^ 
Sisson and Clifford.'^'' A temperature 
below g6°F. is injurious, leading to inani- 
tion and atelectasis. 

A room temperature of 65 °F. to 70 °F. 
(humidity 65 to 70 per cent saturation), and 
a cot temperature of 8o°F. to g5°F., both 
temperatures depending on the size and 
condition of the child, will usually maintain 
the body temperature at the correct level. 

A closed incubator ma}?^ be used if an 
oxj^gen bed is required, but excellent results 
can be obtained with the more simple open 
incubator or heated cot. Closed incubators 
should certainly not be considered essential. 
“ A good nurse is worth a dozen incu- 
bators.” " 

Clothing should cover the child com- 
■ pletely (with the exception of the face) ; be 
of such a simple design that it can be 
changed without undue handling of the 
child, be made of non-conducting material 
in order to conserve body heat and be 
washable. Cotton is inferior to wool in pre- 
venting heat loss, therefore should not be 
used for permanent clothing. In emergency 
gangee tissue may be used as a temporary 
measure, but ordinary cotton-wool should 
be avoided, as it sticks to the body and gets 
into the child's mouth and nose. A suitable 
set of clothing for the smaller infants con- 
sists of : 

1. A flannel vest, open, but overlapping 
in front, with tape fastenings over the 
shoulders. 

2. A sleeveless flannel gown, open dowm 
the front with plenty of overlap and pro- 
vided with a hood. 

3. A soft napkin. 

4. An absorbent bib. 

If the infant is active, sleeves are pro- 
vided, and when a weight of about 4-i 
pounds is reached, the hood is not required. 
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The provision of a bib prevents the soiling 
of the gown when regurgitation of food 
occurs. 

Nursing procedures should be carried out 
with the minimal of exposure. Infants 
should be weighed in their clothes or in a 
blanket. Cleaning and oiling should be 
reduced to the minimum if the temperature 
is difficult to maintain. 

Maintenance of respiration. 

The more premature the infant the less 
must it be handled, if cyanotic attacks are 
to be avoided. The child should be placed 
on one or other side and never flat on its 
back, because of the danger of regurgita- 
tion and aspiration. The smaller infants 
should be fed, changed, dressed and oiled 
in the cot with the minimum of disturbance ; 
any necessary handling should take place 
before, and not after, a feed. If oxygen is 
required, it may be administered by tent or 
funnel ; the nasal catheter should be avoided 
because of the danger of injury to the mucus 
membrane and infection. 

Prevention of infection. 

Infection is the greatest preventible cause 
of death in the premature baby, and for this 
reason is extremely important. The danger 
of infection in hospital is fully recognized, 
but the danger in the child's own home must 
also be realized. In Birmingham during 
the first 9 months of 1945, 275 premature 
infants were treated at home (only 5 per cent 
weighed less than 4 pounds atbi^) and 160 
were treated in the City of Birmingham 
Premature Baby Unit (20 per cent less than 
4 pounds at birth and 60 per cent admitted 
from their own homes immediately after 
birth). Of those treated at home 3.7 per 
cent are known to have died of infections 
before reaching the age of 4 weeks. There 
has not been a death from infection among 
the 160 cases treated in the City Unit during 
this period. (Since 1931 the incidence of 
infection in this Unit has been 1.4 per cent.) 


A recent publication of the Medical 
Research Council” has drawn attention to 
the necessity for good ventilation, cot- 
spacing and the wearing of masks for the 
control of droplet-borne infection; and the 
treatment of floors and blankets and care 
during cleaning procedures for the control 
of dust-borne infections. Direct infection 
is prevented by care in handwashing, 
laundry and food preparation and by the 
elimination of communal equipment so far 
as possible. 

The Children's Bureau (United States 
Department of Labor)” set out standards 
and recommendations for hospital care of 
new-born infants, full-time and premature. 
In this valuable publication , stress is laid on 
the importance of bedside care, and the 
necessity of avoiding communal baths and 
changing tables. 

In the child’s own home, one room must 
be kept for the mother and baby only; all 
visitors and other children being rigorously 
excluded. 

Feeding. 

In a premature baby the sucking and 
swallowing reflexes may be poor or even 
absent; there is an increased liability to re- 
gurgitation and inhalation of food; ■ the 
alimentary tract is immature ; and there is a 
greater need for fluids due to the relatively 
great body-water-content and the relatively 
poor renal function.^® 

Underfeeding may lead to lethargy , 
fever, cyanosis, loss of weight, and dehydra- 
tion, while overfeeding may cause gastric 
distension, cyanosis, diarrhoea and vomit- 
ing. The latter, may lead to loss of weight 
and dehydration, or to inhalation and 
asphyxia or pneumonia. 

The dangers of overfeeding are being 
more generally recognized. Tow®® stated 
that " the premature infant is not a balloon 
to be blown up ' ' and that " it is all too often 
that a zealous attendant will attempt to force 
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feedings; and as a result fluid will be 
aspirated and death ensue, either because 
a pneumonia develops, or because of an 
atelectasis that follows an obstructed 
bronchus.” Hess and Lundeen"^ stated 
that ‘‘tlie tendency to overfeed the young 
premature infant is undoubtedly one of the 
important factors in the mortality and mor- 
bidit}^ found among premature babies 
during their first 3 to 6 weeks of life.” 

Stress should be laid upon survival 
rather than on a rapid gain in weight. 
Anxiety need not be felt unless the initial 
loss continues after the end of the 1st week, 
or is greater than rl to 2 ounces per pound, 
or if the birth weight is not regained by the 
end of the 3rd week. Crosse" obtains the 
best survival-rates with the following daily 
quantities of fluid (feed) : 

3rd or 4th day, i ounce per pound birth weight. 

7th day, 2 ounces per pound birth weight. 

10th day, •zy'z ounces per pound birth weight. . 

14th day, 3 ounces per pound birth weight. ' 

After the 14th day, 3 to 3J^ ounces per pound 
birth weight. 

The premature baby requires approxim- 
ately 40 to 50 calories per pound daily by 
the end of the 2nd weejk of life, and after 
this, 50 to 60 calories. If weak feeds are 
given at first and the strength is gradually 
increased, the calories will be automatically 
increased. It is a wise rule to give the 
lowest caloric value on which an infant will 
gain satisfactorily, and a small infant should 
not be expected to gain more than -I to f 
ounce daily, if digestive upsets are to be 
avoided. This applies particularly to the 
artificially fed infant. 

Breast-milk is generally accepted as being 
the best food for a premature infant. Some 
authorities prefer to increase the protein 
content of breast-milk by adding calcium 
caseinate, skimmed lactic-acid milk or 
casein hydrolysate, but convincing evi- 
dence of .the value of this procedure has not 
yet been published . 

F , • 
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■ If breast-milk is not available , cow’s milk 
can be used successfully if the protein is 
modified, and the fat content of the feed is 
relatively low (1.5 to 2 per cent). Suitable 
feeds are therefore : 

1. Sweetened condensed milk (i in 16 to 
I in 6). 

2. Unsweetened condensed milk with i 
drachm cane sugar to 3 ounces of mixture 
(i in 12 to I in 5). 

3. Full cream dried milk with i drachm 
cane sugar to 2 ounces of mixture (i in 32 to 
I in 16). 

4. Peptonised or lactified cow’s milk with 
I drachm cane sugar to 2 ounces of mixture 
(i in 4 to I in 2). 

Full cream dried milk is a milk with a 
relatively low fat content; whereas half- 
cream dried milk when diluted so as to 
reduce the protein to a suitable level, con- 
tains too little fat for a healthy premature 
baby. As a general rule, “humanized” 
milks contain too much fat. Saline and 
whey should be administered only for 
definite indications if salt retention and 
oedema are to be avoided.^” 

Feeds are given from the breast, by a 
bottle or Belcroy feeder, by a pipette or by 
catheter, according to the ability of the child 
to suck and to swallow. The dangers of 
passing the catheter through the nose 
(injury and infection) should be realized, 
and all catheter feeds given by mouth. 
Catheter feeding is not without danger, and 
should be used only by trained personnel 
for definite indications. It should never be 
used to save time or trouble. 

Vitamins. The vitamin requirements are 
so great that extra vitamins should be given 
to all premature babies whether breast fed 
or artificially fed. The recommended 
dosage of vitamin D varies from 1,400 to 
10,000 I.U. daily,”- ” but in actual prac- 
tice a daily dose of 3,000 I.U. has proved 
sufficient. Concentrates must be used be- 
cause of the deficiency in the digestion of 
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fat. Little is kno\vn as regards the require- 
ments of a premature baby for the various 
factors of the vitamin B complex. Litch- 
field et al.f'' in 1939, reported an improve- 
ment in the rate of gain in weight after the 
use of vitamin B concentrates. In the City 
of Birmingham Premature Baby Unit the 
administration is commenced on Ae 3rd day 
of life, and a daily dose of 0.2 mg. Bi and B~ 
with 3.0 mg. of nicotine acid is used. 

The premature infant has a special need 
for vitamin C in order to complete the 
metabolism of its protein intake and a daily 
dose of 50 mg, is suggested. The adminis- 
tration can be commenced on the 3rd day of 
life. ‘ A suitable initial dose is 5 mg. of a 
synthetic preparation and this may be in- 
creased daily by 5 mg. until 50 mg. is being 
given each day. At the age of 4 weeks 
orange juice may be gradually substituted 
for part of the dose. 

Mineral salts. Extra calcium and phos- 
phorus should be given to premature babies, 
because of their relatively deficient stores at 
birth and their relatively greater growth 
after birth. An insufficient supply of these 
salts will lead to rickets even in the presence 
of sufficient vitamin A suitable pre- 
paration is syrup of calcium lactophos- 
phate, which can be given in a daily dose of 
I minim per pound from the end of the 2nd 
week of life. 

No useful purpose is served if iron is ad- 
ministered before the age of 4 to 6 weeks,^^ 
but if commenced at this age it accelerates 
the expected rise in haemoglobin after the 
initial drop^® and so prevents the develop- 
ment of late anaemia. 

Owing to the low clearance of sodium and 
chlorides by the premature kidney, great 
care must be exercised in the use of saline. 

Hormones. The use of thyroid extract 
first suggested by Pritchard^" in 1934, has 
proved useful in lethargic babies with low 
body temperatures and atelectasis, if given 
in a dosage of grains ijjo per pound daily 


(in a divided dose). The administration of 
oestrogen has proved disappointing.'"’- ■*’ 

Complications Occurring in the 
Premature Baby. 

Because of physical defects associated 
with prematurity certain complications 
occur more frequently in the premature 
baby than in the full-time baby, but early 
diagnosis and treatment improve the prog- 
nosis. 

The premature baby has profited from all 
recent advances made in the treatment of 
neonatal complications ; for example, trans- 
fusion with suitable blood in haemolytic 
disease; vitamin K and transfusion in 
haemorrhagic disease; sulphonamides and 
and penicillin in infective conditions, and 
the more scientific administration of salt, 
water and glucose in cases of dehydration. 

Continuity of Treatment. 

A close contact should be maintained be- 
tween the doctors and midwives in tbe 
district and the hospitals, on one hand; 
and the welfare authority on the other, so 
that the health visitor can take over the care 
of the infant when the midwife leaves, or 
when it is discharged from hospital. In 
some areas" the health visitor is also asked 
to visit the home before the child is dis- 
charged from hospital, so as to ensure suit- 
able preparation for the reception of 0 
child. 

Co-operation Between all Persons Con- 
cerned with IVIaternal and Iwant 
Health.' 

The reduction of foetal and 
death from prematurity can he ac lev 
only if there is full co-operation between 
obstetrician, paediatrician, genera pra 
titioner, midwife, health visitor an 
various administrative officials of t e 
welfare authority. 
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ROYAL COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 

58 Queen Anne Street, London, W.i. 


December 1945- 

Regulations for the Advvission of Members. 

Notice is hereby given that the Regulations for Admission of Members 
have been modified by increasing the amount of special and general training 
required in the minimum period of three years that must elapse between 
the candidate’s obtaining a registrable medical qualification and his 
application for admission as a Member of the College. These modifica- 
tions will apply to all candidates who sit for the Membership examination 
for the first time in January, 1947, or thereafter, with the proviso that 
candidates who have served in a medical capacity in His Majesty’s Armed 
Forces during the present National Emergency shall have the option of 
applying for special permission to take the examination at any time under 
the provisions of the Regulations dated March 1944. 

Details of the new Regulations can be obtained from the Secretary of the 
College. 

Notice is also given that it is the intention of the College, when facilities 
for increased training are available, to increase the duration of the training 
for the Membership examination to five years. Before the necessary Regula- 
tions are introduced sufficient notice will be given to enable an intending 
candidate to plan his course of training. 


A Meeting of the Council was held in the College House on Saturday^ 
January 28th, 1946, with the President, Mr. Eardley Holland, in the Chair. 

The following candidates were elected to the Membership of the College : 

Constance Lang Beyiion 
Ernest William Cornwall Bnckell 
Walter Calvert 
Raymond Gerard Cross 
Sadashiv Narayan Garde 
Perla Greeves 
Emilie Ellen Guthmann 
Werner Paul Hirsch 
William Kearney 
Arthur Harold Colyear Walker 
Margaret Weddell 
May Davies Westerman 
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book review 


Ophthalmia Neonatorum. The Problem after 
30 ^ears of Statutory Notification and 60 Years 

-^knold SoRSBY, 
M.D., F.R.C.S. Research Professor in Ophthal- 
mology, Royal College of Surgeons. London: 
Hamish Hamilton, Ltd., 1945. qq pages. 


this monograph there is presented an e.xhaustive 
clinical review of the subject of 
ophthalmia neonatorum. The author is pecu- 
harly fitted for this task as practicaUy all 
children in the County of London, suflfering from 
ophttalmia neonatorum, are admitted to the 
London County Council hospital of which he is 
ophthalmic surgeon. 

^ interesting 

account of the distribution of the disease through 
out the world. . No explanation is offered for the 
fact that It IS not universally prevalent. Dealing 
with statistical data accumulated in this country 
since the introduction of compulsory notification 
he shows the extreme variations in the incidence 
of the disease in different parts of the United 
kingdom. This is attributable not so much to true 
variations in incidence, but rather to marked 
local differences in the criteria by which notifica- 
tion IS made. Notification is not condemned, for 
its object IS not the collection of statistical data 
but the procuring of supervision and treatment for 
a child whose sight may be endangered. For a 
^asure of the gravity of the problem, and of the 
efSciency of 'the measures taken to deal with it 
^res renting to impairment of vision and of 

valuahr r neonatorum are more 

g fying ecline in both, especially in the last 
few years; for this the introduction of the sul- 
phopamides may well be responsible. The figures 
for London and Scotland, where the rate of blind- 
ness so caused is 0.4 per 100,000 births, are compar- 
able. Then follow, each in turn less favourable, the 

S5 


fibres for the Administrative Counties of England 
e English County Boroughs and the whole of 
Wales. 

In tte clinical section the subject is considered 
from the standpoint of aetiology, prophylaxis and 
treatment. Whatever may have obtained in the 
past. Professor Sorsby points out that the main 
cause of ophthalmia neonatorum to-day is not 
gonorrhoea. In his experience the causative 
factors are ; gonococci 25 percent, staphylococci 35 
per cent, other cocci 5 per cent, various bacilli 
20 per cent, virus 10 per cent, undetermined 5 
per cent. Following Crede's silver nitrate prophy- 
laxis there was a great reduction in the incidence 
of ophthalmia neonatorum. But this reduction 
has not been progressive. There is reason to 
believe that ophthalmia neonatorum is no less 
frequent to-day than it was 25 and possibly 40 
years ago. This, he considers to be due to undue 
emphasis placed upon gonorrhoea as a cause in 
the past to the comparative neglect of prophy- 
lactic treatment of maternal infections other than 
gonorrhoea. The recognition of a virus-type of 
ophthalmia neonatorum and a causative virus- 
cervicitis would confirm this. So, too, would the 
suggestion that the chemical component of the 
Crede prophylaxis is probably not effective against 
organisms otlier than the gonococcus. For com- 
bating the occurrence of gonococcal ophthalmia 
neonatorum routijie tests at antenatal clinics for 
the detection of maternal gonorrhoea are advo- 
cated. The merits of silver nitrate and other 
chemicals used as prophylactics are considered in 
some detail. 

The section on treatment of the established con- 
dition will repay careful study. Sulphonamide 
therapy is shown clearly to be superior to the 
classical methods of treatment. While gonococcal 
cases respond most readily, there would seem to 
be no particular variety of non-gonococcal case 
which fails to respond to this treatment. The efli- 
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cacy of the different sulphonamides is compared. 
Sulphamezathine is probably the most useful as a 
routine measure, Sulphanilamide was given up 
because of unpleasant toxic effects. Oral adminis- 
tration is distinctly superior to local application. 

The early experiments in treatment with peni- 
cillin are described, leading finally -to intensive 
local treatment with a concentration of 2,500 units 
per cubic centimetre. Such penicillin treatment 
has been found to be as superior to sulphonamide 
therapy as that is to the classical methods. 

This most valuable monograph should certainly 
be read by all who practise obstetrics, or who 
undertake the care of the newborn. Those who 
have seen the devastating effects of severe oph- 
thalmia neonatorum appreciate fully the importance 
of prompt and expert treatment. In this paper 
we are presented with considered conclusions from 
the unrivalled experience of an acknowledged 
expert. 

To the obstetrician. Professor Sorsby emphasizes 
that in the prevention of ophthalmia neonatorum 
the treatment of maternal leucorrhoea of non- 
gonoccal origin is as important as that of maternal 
gonorrhoea. 


Two quotations deserve attention : 

{a) First, to remove, if possible, the disease 
in the mother during pregnancy; secondly, if that 
cannot be accomplished, to remove artificially 
as much of the discharge as possible from the 
vagina at the time of delivery; and third, to pay, 
at all events, particular attention to the eyes 
of the child by washing them immediately after 
delivery with a liquid calculated to temove the 
offending matter or to prevent its noxious 
action." (Benjamin Gibson, Edin. Med. and , 
Surg. Jotmi., 1807, p. 160, quoted by Sorsby.) 

(t>) " The prevention of ophthalmia neona- 
torum lies in the first place in the treatment of 
the expectant mother, and this would as yet 
seem to be an aspiration rather than the reality. 
How much of an aspiration and how little of a 
reality is only too clearly shown by the fact that 
the majority of births in this country do not 
have the benefit of medical attendance, while 
antenatal attention is still the exception rather 
than the rule." (Sorsby, 1945.) 

There is a curious similarity in these utterances; 
after 138 years a challengingly curious similarity. 

Anthony W, Purdie. 



REVIEWS OF HOSPITAL REPORTS 


MEDICAL AND CLINICAL REPORT OF THE 
SIMPSON MEMORIAL MATERNITY 

PAVILION, ROYAL INFIRMARY, EDIN- 
BURGH, FOR THE YEAR 1944. 

The report is concerned mainly with 3,875 patients 
treated in the hospital. There is a brief summary 
of 794 patients delivered in their own homes. 
There is also a paediatric section. The maternal 
report deals with the patients discharged during 
the year while the paediatric report deals with 
infants born during the year. 

There ,was a total of 18 maternal deaths — 

2 unbooked patients died undelivered, of delivered 
patients 5 booked and 6 unbooked died in the 
hospital, while 5 patients (4 booked and i un- 
booked) died after transfer to the City Fever 
Hospital. The deaths in hospital among booked 
cases all appear to have been unavoidable — 3 of 
mitral stenosis and heart failure (grade III), 1 of 
tuberculous meningitis, and r of acute heart failure 
with acute pulmonary oedema 2 hours after delivery. 
Death in unbooked cases in hospital were from 
eclampsia 2, rupture of the uterus 2, puerperal 
sepsis 2, acute bronchopneumonia i, and acute 
suppurative pyelonephritis i. ' Of these 2, and 
possibly 3 appear to have been, unavoidable, while 
in 4, where death appears to have been unavoid- 
able after admission to hospital, with some or 
improved antenatal care death might have been 
avoided. Of those transferred to the City Fever 
Hospital, 4 died of sepsis (i after childbirth and 

3 after abortion) at intervals varying from 10 days 
to 3 months following delivery or abortion. It is 
interesting to note that one postabortal case showed 
the rare condition of general peritonitis due to an 
anaerobic streptococcus. 

Of 25 patients who had eclampsia 2 (8 per cent), 
died. Quite a considerable amount of information 
is given about this condition. But in all 25 cases 
the treatment is described as ‘ sedatives.' It would 


have been more instructive had the sedatives used 
in each case been named. Caesarean section was 
the mode of delivery in 2 cases, but the reason for 
the choice is not given. Pre-eclamptic toxaemia 
was diagnosed in 267 cases (6.8 per cent) and 
essential hypertension in 43 cases. The standards 
for these diagnoses are not given. 

Placenta praevia occurred 56 times. There was 
no maternal death. Of 59 infants (3 twins), 16 
failed to survive. Of these 16, ii were of less than 
36 weeks’ maturity and so were excluded in calcu- 
lation of the foetal survival-rate. Hence it is said 
that of the remaining 48 infants 43, or 89.5 per 
cent, survived. As 26 of the 59 infants were of 
under 36 weeks’ maturity the only reason for the 
exclusion of the ii was that they failed to survive. 
In this condition the infant’s prematurity is due to_ 
the placenta’s being praevia. It seems desirable, 
therefore, to include all infants in estimating foetal 
results except where there is present some con- 
genital abnormality which, in itself, is incom- 
patible with life. Viewed in this light the foetal 
survival-rate is 73.8 per cent. 

Among the cases of multiple pregnancy was i 
(booked) of quadruplets. The mother had hyper- 
tension. Unfortunately premature labour occured 
at 28 weeks. All 4 infants died. 

Caesarean section was performed 166 times— 
5 per cent of all hospital deliveries. There were 
3 maternal deaths (1.8 per cent). The foetal mor- 
tality was 22 (13 per cent). The main indications, 
foetal deaths and maternal deaths are tabulated, 
but not with single case details. In those instances 
where foetal death was highest the main indica- 
tions for the Caesarean section were placenta 
praevia 4, primary (uterine) inertia 4, bad obstet- 
ric history 3, severe pre-eclampsia 3. 

The incidence of ‘ failed forceps outside ’ seems 
high. There were 12 cases. In hospital only 2 of 
these were delivered spontaneously. Of the 
remainder 8 required forceps delivery, r Caesarean 
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section with hysterectomy, while i was delivered 
by internal version and breech extraction. There 
was not any maternal death. In 9 the child sur- 
vived, in 4 stillbirth is said to have occurred (i set of 
twins), but there is an error in this table, as the 
figures do not tally. 

In 50 cases of uncomplicated primi'gravid breech 
dehvery the foetal mortality was 3 (6 per cent). 

The paediatric section is tabulated but compre- 
hensive. The neonatal death-rate for all infants 
was 24 per 1,000 viable births and the stillbirth- 
rate 44.2 per 1,000 viable births. The cause of 
death was considered to be known in 71 of the 73 
fatal cases and confirmed by postmortem examina- 
tion in 64 cases. The cause of stillbirth was known 
in 81 of the 133 cases. It was determined by post- 
mortem examination in 70 cases and by evident 
congenital defects in ii. Neonatal deaths, mor- 
bidity and stillbirths are analysed in considerable 
detail. 

Anthony W. Purdie. 


THE MEDICAL AND CLINICAL REPORT OF 
THE WOMEN’S’HOSPITAL, CROWN STREET, 
SYDNEY, 1943-44. 

This report deals with the patients in the public 
wards of this hospital from July ist, 1943, to June 
30th, 1944. As a wartime economy many detailed 
tables of cases formerly published are replaced by 
summaries of results. The complete tables have 
been drawn up, however, and are available to 
anyone requiring them. 

There were 5,254 admissions ; 356 to the gynae- 
cological department, 4,004 to the indoor maternity 
department, and 894 to the isolation department 
(Founders’ Block). In the hospital 3,342 women 
were delivered of 3,376 babies, while 40 confine- 
ments resulting in the birth of 40 babies took place 
in the district. Out-patient attendances numbered 
30,210 for adults and 947 Jor infants; of these 6,495 
and 407 respectively were new cases. 

Single case data of maternal conditions are given 
in complicated breech, eclampsia, antepartum 
haemorrhage, prolapsed cord, cardiac disease, 
multiple pregnancy. Caesarean section, version in 
labour, destructive operations and severe mor- 
bidity. The same is done with neonatal deaths 
and stillbirths. Other maternal and foetal con- 


ditions are shown in condensed tabular form. A 
detailed summary is given of each maternal death. 

This condensation necessarily means that im- 
portant information is withheld. For example out 
of 105 cases of uncomplicated breech delivery 33 
babies (31.4 per cent) were stiUbom or died. It 
is not stated how many of the patients were primi- 
gravidae and multigravidae. 

Placenta praevia occurred 32 times. There was 
no maternal death, but 22 babies (68.7 per cent) 
died or were stillborn. It is interesting to observe 
of the 10 babies who survived that the maternal 
treatment was Caesarean section 3, artificial rupture 
of the membranes i, medical inductjon (drug only 
presumably) i, and in 4 rest, conservative or 
expectant. In other words only those babies 
survived whose mothers were treated by Caesarean 
section or artificial rupture of the membranes, or 
who did not require any treatment at all. 

The toxaemic problem is recorded only partially. 
Albuminuria (without eclampsia) occurred in 149 
patients. But there is no mention of hypeitension 
without albuminuria. Yet this is a major con- 
sideration in any obstetric departrnent. As some 
of these patients require to have labour induced, 
it might be supposed that further information 
could be deduced from study of the table dealing 
with induction of labour. But this is not so. 
Here we find that induction was attempted in 151 
cases. The methods used were ‘ medical,’ 

‘ artificial rupture of membranes,’ ‘ medical with 
artificial rupture of membranes ’ and ' surgical 
(with or without medical).’ The indications for 
the inductions are not given. \Vhat does ‘surgical 
mean? 

Caesarean section was performed 45 times with 
4 (9-9 per cent) maternal deaths. Of 46 children 
delivered 4 failed to survive. Of these 4 rupture 
of the uterus was the maternal complication in 2, 
and failed forceps before admission in 1, in the 
last the child ’ is considered to have died from 
cerebral anoxaemia. 

Maternal morbidity for the whole obstetric 
department is 5.6 per cent. . This is said to be 
reckoned on the British Ministry of Health stand- 
ard. That standard, -however, is defined errone- 
ously. This section is confusing probably becau=e 
of inaccuracies. The total number of cases recorded 
as morbid is 187, yet the number of cases of local 
uterine infection with temperature over loi F. is 
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given as 19S. Septicaemia is diagnosed in 3 cases; 
in one the diagnosis was proved by autopsy, but 
the other 2 patients survived and in these it would 
seem that blood culture was either negative or not 
done at all. 

Excluding those patients admitted direct to the 
isolation department there were 13 maternal deaths 
in the obstetric department. Of these 5 occurred 
among booked cases — 2 of sepsis, i of pulmonary 
embolism, i of ruptured uterus; in the remaining 
I, Caesarean section would appear to have been 
indicated as she died undelivered following 
attempted forceps operation and then craniotomy. 
The remaining S deaths occurred among emergency 
‘cases. Eclampsia was responsible for 4, pneumonia 
for I, paralytic ile'iis following .Caesarean section 
■for I, post-partum haemorrhage for 1, and pul- 
monary embolism following ' failed forceps out- 
side ’ and e.xtraperitoneal Caesarean section for the 
last. 

The Infants' Report deals with the babies born 
in the hospital. The number of these is not quite 
clear. It is given as 3,376 (page 7) and 3,386 (pages 
31 and 32). Calculations are based on the latter 
figure.' The stillbirth-rate is 34.5 per i.,ooo births 
or 22 per 1,000 births at term if premature and 
non-viable infants are excluded. Similarly the 
neonatal death-rate 'is 29 per 1,000 live births or 
9 per 1,000 live births when the same correction 
is made. The combined stillbirth and neonatal 
death-rate is 62.9 per 1,000 births ; when similarly 
corrected the fig;ure is given as 37.8 per 1,000 births 


• 

at term. The term ' non-viable ’ is not defined. 
Of 250 premature infants born 69 (27 per cent) died. 

It is not stated in the infants’ report on which 
cases of stillbirth and neonatal death the cause 
attributed was confirmed by postmortem examina- 
tion. This is to be regretted for some of the 
causes stated are likely to be quite inaccurate if 
the diagnosis were made on clinical grounds alone. 
From the report of the Pathology Department it 
is found that 61 infant autopsies were performed — 
that is 28.6 per cent. 

There is a busy Isolation Department. Here 894 
patients were discharged in the year, excluding 
163 patients transferred from the maternity 
department. This block deals with abortions, 
obstetric sepsis and gynaecological cases with a 
septic element. Maternal death (excluding 2 
cases included in the obstetric department figures) 
occurred 10 times — all in abortions. Of ■these 8 
were due to sepsis (only 7 are listed in the table 
of postabortal sepsis (page 44) and 2 to tetanus. 

Numerical analyses follow of the work of the 
Gynaecological, Pathological, X-ray, and Almo- 
ner's Departments. A striking figure is the low 
incidence of carcinoma of the uterine cervix. There 
■were only 2 cases. This is so small a number that 
it suggests routine admission of such cases else- 
where. The report does not comment on the figure. 

This is an exhaustive report which has been 
shorn of much information to condense it as a war- 
time measure. 


Anthony W. Purdie. 
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(5, II: J. I\I. Morgan, October 27th, 585: K. A. Graf, November 17th, 702. 

117. "Breast feeding to timetable” (letter). A. M. Toms. Brit. Med. 
!!■)!., November 24tli, 1945, II, 744. 


iiS. " Etude clinique et th^rapeutique des dyspepsies aigues du nourrisson.” 
inical and therapeutic stud}' of acute dyspepsia in infants.) P. Rohmer. Rev. 
(f. Pedialr., 1944-5, II, 133-40. 

See also Ref. ii. 


l-KAKi: 

119. ” Mother and child ” (Lecture to Newcastle-upon-Tyne and Northern 
nties’ Medical Society). J. Young. Med. Officer, October 13th, 1945, 
KIV, 119-20; October 20th, 127-8; Editorial, October 20th, 123. 


TALITY 

20. " The problem of infant mortality.” G. H. Newns. Journ. Roy . Inst. 
Health, September 1945, VIII, 225-38. 

21 “Infant mortality and social conditions” (letter). B. Woolf. Brit. 

. Journ., October 6th, 1945, II, 477. 

22. “Maternal and infant mortalitj' in Canada.” Med. Offeer, October 
1945, LXXIV, 132. 

23. " Report of an investigation on infant mortality and its causes in 
gtu.” M. Y. Cheng. Chinese Med. Journ. (Chengtu ed.), October 1943, 
A, 19-25. {Bull. Hygiene, September 1945, XX, 518.) 

’.4. " A preliminary note on infant mortality in certain County Boroughs 
g the war years.” A. H. Gale. Mon. Bull. Min. Health and E.M.S. Lab. 
ze, October 1945, IV, 212-4. 

5. " Neonatal mortality rates in infants receiving prophylactic doses of 
in K ” W. W. Waddell, jr. and B. W. Whitehead. South Med. Journ., 
XXXVIII, 349. {Int. Abstr. Surg., October 1945, LXXXI, 317.) 

6. “The effect on infant mortality of vitamin K administered during 
■.” E. L. Potter. Amer. Journ. Obstet. and Gynecol., September i945< 
;-47. 

7. “ Studie iiber den Kindsmord.” (A study of infanticide.) P. Hiiss}'. 
sschr. f. Geburtsh. u. Gyndk., July/August 1945, CXX, 57-104. 


MATERNAL WELFARE 

. “ Recent advances that have contributed to making childbirth safer, 
omfield. Journ. Roy. Inst. Publ. Health, May I945> VIII, 119-27- 
. “ A maternity and child welfare dental service.” G. B. Hopkin. Brit. 

Journ., July 6 th, 1945, LXXIX, 1-8. 

See also Ref. 119. 


OBSTETRIC OPERATIONS 

'Spinal analgesia in operative obstetrics.” L. Resnick. Bnt. Med. 
ivember 24th, 1945, II, 722-3- 

Lacerations of the perineum and their repair. ^ 

nal cases.” L. E. Phaneuf. Surg. Gynecol, and Obstet., Septerabei 

XI, 320-6. 
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132. "The use of fine chromic catgut for post partum perineal repair.” 
E. G. Waters. Amer Journ. Obstet. andGynecoL, September 1945. L, 31^25. 

MISCELLANEOUS 

133. " El porvenir de la obstetricia.” (The future of obstetrics.) E. U. 
Rodriguez. Obstet. y Ginec. Latin-Amer., June 1945, III, 435-44. 

134. " Rupture of the uterus.” J. H. Morrison and L. H. Douglass. Amer. 
Journ. Obstet. and Gynecol., September 1945, L, 330-5. 

GYNAECOLOGY 

Disorders of Function 
Menstrual disorders 

135. "Menstruation and its disorders.” N. A. Purandare. Calcutta Med. 
Journ., September 1945, XLII, 163-73. 

136. " Bodj' temperature — a diagnostic aid in menstrual disorders and 
sterility.” H. E. Nieburgs. Journ. Obstet. and Gynaecol. Brit. Emp., October 
1945. LII, 435-62. 

137. " Traitement des troubles pre-menstruels par le chlorure d’ammon- 
ium.” (Treatment of pre-menstrual disorders with ammonium chloride.) R. M. 
Tecoz. Praxis (Bern), November ist, 1945, XXXIV, 617-9. 

138. " Diethylstilbestrol in the treatment of functional ovarian disorders.” 
G. D. Patton. Amer. Journ. Obstet. and Gynecol., October 1945, L, 417-21. 

139. " Functional amenorrhea in Waves.” T. B. Marwil. U.S. Naval Med. 
Bull., 1945, XLIV, 569. {Int. Absir. Sttrg., September 1945, LXXXI, 233.) 

140. " Studies in amenorrhea, oligomenorrhea and anovulomenorrhea. 
I. Effect of equine gonadotrophin upon establishment of cyclic menses and 
ovulation.” A. R. Abarbanel and J. H. Leathern. Amer. Journ. Obstet. and 
Gynecol., September 1945, L, 262-9. 

141. " A comparative study of the clinical responses of women with hypo- 
functioning ovaries to two methods of combined gonadotropic therapy.” C. D. 
Davis and E. C. Hamblen. Amer. Journ. Obstet. and Gynecol., September 
1945, L, 269-74. 

142. "The treatment of primary dysmenorrhea with deproteinated pan- 
creatic extract (depropanex).” L. L. Grossmann. Amer. Journ. Obstet. and 
Gynecol., October 1945, L, 411-6. 

See also Ref. 157. 

Sterility 

143. "Waking temperature in relation to female fecundity.” M. Barton 
and B. P. Wiesner. Lancet, November 24th, 1945, II, 663-8. 

144 - ‘ Ovarian function and body temperature.” I. Halbrecht. Lancet, 
November 24, 1945, II, 668-9. 

145. " La sterilite par alteration fonctionnelle de I'ovaire.” (Sterility due to 
functional changes in the ovary.) P. Dubuis. Praxis (Bern), November 15th, 
1945, XXXIV, 653-9. 

146. "Bilateral polycystic ovaries. Significance in sterility.” I. F, Stein. 
Amer. Journ. Obstet. and Gynecol., October 1945, L, 385-98. 

147 - '* Pueden desobstruirse espontaneamente las trompas de Falopio 
oclmdas?” (Can occluded Fallopian tubes spontaneously become patent?) A. 
C. Nunez. Rev. Espan. Obstet. y Ginec., August 1945, III, 131— 4. 
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i^S. "An interpretation and evaluation of tubal patency tests.” N.F. 
Miller, /oiirn. Awer. Med. Assoc., September 23nd, 1945, CXXIX, 243-6. 

Aknormalities of the Reproductive Organs 

149. " Androgenital pseudohermaphroditism treated with stilbestrol." C. 
B. McIntosh and W. E. Brown. ]ourn. Pecliair., October 1945, XXVII, 323-7. 


I.NI'ECTIONS OF THE RePRODUCTIA'^E ORGANS 

150* "The treatment of trichomonas vaginitis with a sulfonamide com- 
pound." H. M. Angelucci. Atncr. Jotini. Obstet. and Gynecol., September 

19-15. T. 336-S. 

151. " Traitement de la metrite du corps par I’injection intrauterine de pSfe 
sulfamid^e." (Treatment of metritis of the corpus uteri by injection of sulpho- 
namide paste.) L. Roques. Pressc Med., October 27th, 1945, LIII, 586. 

152. " L’endocervicite st6nosique et son traitement par la stomatoplastie 
ambnlatoire au bistouri electrique." (Treatment of stenosing endocerviritis by 
electro-cautery.) R. Palmer and E. Palmer. Gynec. el Obstet. (Paris), 1944-5. 
XLIV, 19S-9. 

153. " The diagnosis and treatment ot cystitis in women and children." H. 
L. Kretschmer. A^eze/ Engl. Jonrn. Med., September 20th, 1945, CCXXXIII, 

339-42. 


New Growths of the Reproductive Organs 

154. " Two pelvic tumours " (letter). J. L. Simmonds. Med. Jonrn. Ausir., 
September 8th, 1945, 11 , 322. 

155. " Carcinoma ol the female urethra." S. G. Clayton. Journ. Obstet. 
and Gynaecol. Brit. Enip., October 1945, LII, 508-12, 

156. " The value of the vaginal smear in the diagnosis of uterine cancer.” 
J. V. Meigs et al. Snrg. Gynec. and Obstet., October 1945, LXXXI, 337-45- 

157. " Sobre las condiciones hormonaies en el mioma de utero y la genesis 
de la trastornos.menstruaIes." (The hormones in uterine myoma and menstrual 
disorders.) M. C. Marcos and J. Botella-Llusia. Rev. Espah. Obstet, y Ginec., 
August 1945, III, 87 -92, 

158. " Torsion aguda de utero fibromatoso 0 volvulo de utero fibromatoso.” 
(Acute torsion or volvulus of the fibromatous uterus.) E. M. Baldi and E. 
Masciotra. Obstet. y Ginec. Latin-Amer., June 1945, III, 445 - 54 - 


159. "Bone destruction in cases of carcinoma ol the uterus.” D. W. 
Smithers and R. D. S. Rhys-Lewis. Brit. Journ. Radiol., November 1945. 
XVIII, 359-62. 


160. "Traitement du cancer du col uterin par I'association de radium et 
chirurgie.” (Treatment of cancer of the cendx by radium and surgeiy'd b- 
Desplas and J. L. Brenier. Mem. Acad. Chir. (Paris), Jul3'4th, I 945 . f-A 
327-32. 

161. " Radiation treatment of carcinoma cervix uteri (with follou-up report 
on 72 cases treated during the period 1935-43)-" T • R^™R Rau. Jnatan jonrn. 
Snrg., June 1945, VII, 100-4. 

162. "The qualitative and quantitative histological e.xamination of b'ops) 

material from patients treated by radiation for carcinoma of the VArrii 

A. Gliicksmann and F. G. Spear. Brit. Journ. Radiol., October 94o, -< 
313-22. 
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163. ‘ ‘ Metastatic adenocarcinoma of the cervix uteri associated with primary 
gastric cancer.” E. L. Williams. Amer. Journ. Obstet. and Gynecol., Septem- 
ber 1945, L, 342-4- 

164. ” Leukoplakie und Plattenepithelkarzinom der Porlio.” (Leuko- 
plakia and cervical carcinoma.) E. Glatthaar. Monalsschr. j. Gcbtirtsh. tt. 
Gynlik., July /August, 1945, CXX, 33-45. 

165. ” A morphological study of chorioepithelial proliferations (based on 
10 cases).” W. A. Laqueur. Journ. Obstet. and Gynaecol. Brit. Emp., October 
1945, LII, 468-79- 

1O6. ” Diagnostico precoz de los epiteliomas del cervix.” (Early diagnosis 
o[ epithelioma of the cervix.) A. Roganti. Obstet. y Ginec. Latin-Amer., June 
1945, III, 455-65- 

167. ” Endometriose tubo-ovarienne perforce en pdritoine libre.” (Tubo- 
ovarian endometriosis perforating into the peritoneum.) M. Roux and J. Danion. 
Altm. Acad. Chir. (Paris), 1945, LXXI, 272-5. 

i6S. “Results of various types of treatment in adcno-carcinoma of the 
endometrium.” C. E. McLennan. Amer. Journ. Obstet. and Gynecol., Sep- 
tember 1945, L, 254-62. 

169. “Ovarian neoplasms. A collective review of the recent literature." 
M. B. Dockerty. Int. Abstr. Surg., September 1945, LXXXI, 179-204. 

170. “ Pathologisch-anatomische Gruppierung der malignen epithelialen 
Ovarialtumoren im Lichte der Behandlungs-prognose.” (Classification of 
malignant epithelial tumours of the ovarj', according to prognosis.) J. H. Miillcr. 
Monatsschr. f. Geburtsh. tt. Gyndk., July/ August 1945, CXX, 17-32. 

171. “Theca-cell tumours of the ovary. A clinical and pathological study 
of 23 cases (including 13 new cases) with a review.” E. A. Banner and M. B. 
Dockerty. Surg., Gynec. and Obstet., September 1945, LXXXI, 234-42. 

172. “ The syndrome of ovarian tumour associated with ascites and pleural 
effusion (Meigs’ syndrome).” S. R. Toumsend. Canad. Med. Assoc. Journ., 
September 1945, LIII, 245-7. 

173. "A case of Meigs's syndrome.” N. Erez. Journ. Obstet. and 
Gynaecol. Brit. Emp., October 1945, LII, 506-7. 

174. “ Mesenteric thrombosis complicated by dermoid cyst.” R. E. Lesli. 
Amer. Journ. Obstet. and Gynecol., October 1945, L, 422-6. 

175- “ De la presencia de tejido tiroideo en el ovario: el llamado ‘ estruma 
ovarico (The presence of thyroid tissue in the ovary; so-called “ovarian 

struma.”) J. M. Bedoya Gonzalez. Rev. Clin. Espan., August 30th, 1945, 
XVIII, 265-70. 

176. “Los tumores del ligamento redondo.” (Tumours of the round 
ligament.) M. Usandizaga. Rev. Espan. Obstet. y Ginec., August 1945, III. 
75-86. 

177. “Primary carcinoma of the Fallopian tube.” R. M. Mitchell and 
R. W. Mohler. Amer. Journ. Obstet. and Gynecol., September 1945, L, 283-92. 

See also Ref. 32, 33. 

Operations 

178. “ The effect of post-operative exercises and massage on the incidence 
of pulmonarj? embolism at Chelsea Hospital for Women.” J. P. Erskine and 
I. C. Shires. Journ. Obstet. and Gynaecol. Brit. Emp., October 1945. LII, 
4S0-5. 
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179. ” Factors influencing the morbidity and mortality rates in gynecologic 
surgery, based on an analj'sis of 500 consecutive cases in private practice.” 
J. T. Sanders. South. Med. Journ., 1945, XXXVIII, 209. {Int. Abstr. Surg., 
September 1945, LXXXI, 234.) 

150. "Repair of vesico-vaginal fistula: incontinence controlled by fascial 
graft.” J. C. Moir. Proc. Roy. Soc. Med., September 1945, XXXVllI, 662. 

151. "The operative technique of complicated vesico-vaginal and urethro- 
vcsicovaginal fistulas.” S. N. Hayes. Surg., Gyncc. and Obstet., October 1945, 
LXXXI, 346-54- 

182. "Reconstruction of a completely destroyed urethra.” J. C. Moir. 
Proc. Roy. Soc. Med., September 1945, XXXVIII, 661-2. 

1S3. " A method for the surgical obstruction of the Fallopian tube. Animal 
experimentation.” E. G. Krieg. Surg., Gyiiec. and Obstet., September 1945, 
LXXXI, 331 - 4 - 

184. "Vaginal h3'Sterectomj' in the management of descensus uteri.” 
W. C. Danforth. Aiiier. Journ. Obstet. and Gynecol., October 1945, L, 376-84. 

Miscellaneous 

185. " The effect of irradiation on the function of the ovarj? in young girls. 
Supplementarjr report.” I. I. Kaplan. Amcr. Journ. Obstet. and Gynecol., 
September 1945, L, 340-1. 
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CoMYNs Berkeley's services to this Journal as Honorary Editor covered 
the long period from October igig until his death in January ig46: during 
the last three years James Young was associated with him as Joint-Editor. 
His services were of inestimable value, and tliey merit full recognition at 
the hour of his death. 

The Journal was founded in ig02 and financed by a small number of 
men interested in our subject, drawn from all parts of the United Kingdom, 
who subscribed a modest sum as working capital by taking shares in the 
private company established for the purpose. It is not surprising that a loss 
on publication was recorded every year until, when the first Great War broke 
out in igi4, the Directors judged it to be necessary to suspend publication 
at once. The Journal was then heavily in debt to the Publishers, who with 
faith in its future and with great public spirit agreed to carry the debt without 
charge to the Company. It was not until the autumn of igig, 5 years after, 
that it was thought practicable to make an effort to resume publication. The 
somewhat thankless task of Editorship having been declined by a number 
of men was finally offered to Comyns Berkeley as the sort of man most 
likely to make a success of a lost cause. He accepted it and did not dis- 
appoint the expectations of his friends, for it is not too much to say that 
the present position of the Journal is due to his untiring efforts, more than to 
the work of any other man. 

The first concern of the Editor and the new Board of Directors was to 
make the reappearance of the Journal as widely and as quickly known as 
possible and, with this object, money was lavishly spent in distributing free - 
copies of the new first issue to all old subscribers who could be traced, and 
to a large number of prospective new subscribers. This bold policy reaped 
an immediate reward, and the new list of subscribers grew steadily year by 
year, with hardly a set-back until a record number was reached in 1945 - 
The Editor and the Board keenly felt the obligation of repaying the debt 
to the publishers, but it was not rmtii 1932 that this debit finally disappeared 
from the Balance Sheet. 

Thus was the apparently dead brought to life again, and the major 
share of credit for this act of resuscitation undoubtedly is due to Berkeley 
and to his patient and sustained editorial work. It must have been a great 
satisfaction to Berkeley to see his work eventually come to fruition. His 
Journal now occupies a prominent position among the medical periodicals 
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of the world, it circulates all around the globe, and attracts contributors and 
subscribers not only from all parts of the British Empire, but from many 
foreign lands as well. 

In tliese early years Berkeley’s task was indeed arduous and exacting 
and, when one remembers the many other literaiy hostages he had given 
to fortune at that period, it is clear that only a man of quite uncommon 
capacity for work could have ever dreamed of undertaking it. But Berkeley 
was indeed one of the hardest workers I have ever known; he worked 
because he loved work, and was deeply interested in all that he undertook. 
He worked not in bursts of high activity but by continuous application, 
supported by a high degree of conscientiousness. His friends sometimes 
thought that he devoted time to tasks which were hardly worthy of his 
attention, such as correcting proofs, and on occasions he has told the present 
writer that he had spent several hours in correcting MSS. sent by a foreign 
contributor whose ability to express himself clearly in English fell far short 
of an English editor’s standards. His editorial work was the more exacting 
because he did not make use of such time-saving devices as the employment 
of a secretary or the delegation of proof-correcting to a sub-editor. One 
or two of his personal friends gave him assistance in this latter task, but he 
always took a large share upon himself. His day-time hours were fully 
occupied with other work, and accordingly he worked for the Journal far 
into the night, in solitude. • His caligraphy was never clear, and at times 
was almost undecipherable, even to those who had struggled with it for many 
years. He learned to use a typewriter, but never became a quick or accurate 
typist. 

One of his most difficult tasks at this period was to obtain original 
articles for publication, and he wrote numberless holograph letters to his 
iriends and acquaintances begging them to send their work to him for 
publication. At first these appeals met with only partial success, but 
members" of the Board of Directors came to his assistance, and although 
some of the issues were late in appearing, none was ever entirely missed. 

Outside his editorial work for the Journal, Berkeley undertook many 
literary tasks, sometimes alone, sometimes in collaboration. Perhaps his 
best work was done in association with his colleague and friend, Victor 
Bonney, to which tribute has been paid elsewhere. It is not too much to 
say that their Text-Book of Gynaecological Surgery has attained the status 
of an English medical classic. Then there is the astonishing enterprise of 
the Ten Teachers, the two volumes of which are now in their seventh edition. 
Berkeley acted as Editor from their first appearance onward, not only keep- 
ing his team of highly individualistic experts together, but maintaining their 
work in both Midwifery and Gynaecology at a high level of popularity and 
educational value. Only a man endowed with rare personal qualities could 
have succeeded in such a task. Taking it aU in all, Berkeley s literary 
output was enormous, and must have taken heavy toll of his physical 
strength although he appeared always to be working well within his powers. 

It was not until the last few years of his life that signs of strain appeared. 
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aggravated undoubtedly by war-time anxieties. Not only was his profes- 
sional residence badly damaged by enemy action, bufthe health of his wife, 
to whom he was entirely devoted, broke down, and thereafter he willingly 
gave up much of his time to provide companionship for her. His friends 
saw with anxiety that he was becoming a very tired man, but either he did 
not realize it, or refused to admit it even to himself. The courage with 
which he carried on aU his engagements throughout the period of the war 
was a revelation of his character which those who worked with him then 
will not easily forget. 

No account of Berkeley 's activities would be complete without reference 
to the part he took in bringing into existence the College of Obstetricians and 
Gynaecologists, now the Royal College. He was a prominent member of 
a group of men from all parts of the Empire who worked together in plan- 
ning the first outlines of its organization. It speedily became clear that the 
proposal would receive the adhesion and support of almost every British, 
teacher of these subjects not only at home but in aU parts of the Empire. 
Berkeley was an enthusiastic advocate of the scheme, and on the foundation 
of the College, in 1929, he became one of the signatories to the Articles of 
Association, and its first Treasurer, Blair Bell having been elected by his 
co-signatories as the first President. Unhappily, differences very soon arose 
upon financial matters between members of the Council which made such 
a deep impression on his perhaps over-sensitive mind that he felt compelled 
to resign the office of Treasurer and with it his ex-officio seat on the Council. 
This occurrence was a great grief to Berkeley and to many of his friends, 
for there is no doubt that in happier circumstances he would have brought 
to the College the generous and unstinted service which was so characteristic 
of him. 

Always interested in the training, the work and the welfare of Midwives, 
he became a member of the Central Midwives’ Board in 1930, and in 1936 
he succeeded Dr. J. S. Fairbaim as its Chairman. He was always'an active 
member of the Board, and he took a prominent part in introducing new 
regulations for the qualifying examination for the State Registered Midwife. 
When the second Great War broke out he was busily engaged in forwarding 
a plan for a qualifying examination for "Assistant Midwives ". This work 
was of necessity abandoned, but Berkeley had not given up hope of return- 
ing to it later on, and there is no doubt he would have done so had his life 
been further prolonged. 

In 1934 King George V conferred upon him the honour of Knight 
Bachelor. This recognition of his outstanding services to the department of 
medicine to which his strenuous life had been devoted was universally felt 
to be a well-deserved tribute to his work and to his character. To his 
innumerable friends it gave real joy and to himself a deep satisfaction which 
was characteristically frank and unconcealed. 


T. Watts Eden 



George Harold Arthur Comyns Berkeley, who died on January 27th, 
was born on October i6tli, 1865 ; tlie eldest son of George Augustus Berkeley 
and Sarah Louisa, second daughter of Thomas Moore of The Wergs, 
Wolverhampton. His father was descended from the Berkeleys of Cother- 
idge Court, Worcester, an offshoot in 1512 of the Berkeleys of Spetchley, 
Worcester, and through these two families George Comyns was kin both to 
Earl Berkeley and Lord Fitzhardinge. 


Comyns, die name by which he was most usually known, commemor- 
ated the family of his great-grandmother, who was a daughter of John 
Richard Comyns of Hylands, Essex. 

At the age of 13 he went to Marlborough School, and from there to 
Caius College, Cambridge, where he took the B.A. (Natural Science Tripo^ 
in 1888. He then entered the Medical School of Middlesex Hospital and 
became M.B., B.Ch., in ig02. Thereafter he was successively house 
physician to Dr. (afterwards Sir) Richard Douglas Powell, house surgeon 
to Mr. (afterwards Sir) .Henry Morris, and obstetric house surgeon to Dr. 
William Duncan. He also held house physicianships at the Brompton 
Hospital for Diseases of the Chest, and the Great Ormond Street Hospital 
for Sick Children. I, as a young student, remember him as a thin young 


man with fair hair and rather prominent blue eyes. 

His special interest in obstetrics and gynaecology evolved during his 
term of obstetric house-surgeonship, for he began to hold coaching classes 
for the “Midder" Examinations. They became very popular, and he 
used to say he had coached men of every nationality except an Eskimo. 

In April 1894 he married Ethel Rose, youngest daughter of Edward 
King Fordham, D.L., J.P., of Ashwell Bury, Herts, and took a lease of 
53 Wimpole Street, the house wherein he died 52 years later. 

In 1893 the then medical staff of Chelsea Hospital for Women resigned, 
pending an investigation into certain allegations made against the institutioiL 
As a result of this enquiry in 1895 a new staff was appointed which included 
Dr. William Duncan and Mr. (as he then was) Bland Sutton. Berkeley 
was made surgical registrar, and 2 years after he was elected an assistm 
physician. • It is to be remembered that in the nineties vety few gynaeco 0- 
gists in this country had undergone a full surgical training, they were 
physicians on to whom a certain amount of surgical knowledge a 
grafted. They were styled Dr. , not Mr. , counted as members of the me ca , 
not the surgical staff, and at several hospitals they were no permi e 
to perform abdominal section. William Duncan was, ’ 

F.R.C.S.England, and Berkeley had worked both under hmi and under 
Bland Sutton before he came to Chelsea, so he had alreacty 
to the high standard of gynaecological surgery for whic a 
speedily became famous. I went to Chelsea Hospital for omen as resi 
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officer in 1898, and so began an association with Berkeley which lasted for 
48 years. 

In igoi an obstetric registrarship was created at Middlesex Hospital, 
and the election proved a momentous one, for, besides Berkeley, Hubert 
Roberts from St. Bartholomew’s Hospital was a candidate, and he was veiy 
strongly backed by a certain group of the medical committee. In those 
days only two of the honorary staff of the hospital had been trained at 
Middlesex and the staff was divided into two cliques, one favouring outsiders 
while the other desired more home-grown products, Berkeley was elected 
by one vote, and time was to prove how fortunate it was, for his election 
opened his way to the honorary staff whereon he rendered such outstanding 
service to the hospital. 

In 1905 the retirement of Robert Boxall made a vacancy, and Berkeley 
became assistant obstetric and gynaecological surgeon, while I, who in igoi 
had been placed on the honorary staff of Chelsea Hospital for Women, 
succeeded him as obstetric registrar and tutor. In 1908 William Duncan 
retired and Berkeley became the head of his department, while I became 
second-in-command, and for the next 23 years we stood in that relationship. 
He retired from active work at Chelsea in 1925, and from Middlesex in 1930, 
having worked at the former institution for 30 years and at the latter (count- 
ing his studentship) for 42 years. 

The amount of work he accomplished during his life is so large and 
various that it can best be described in several categories. Taking Middle- 
sex first, from his student days he played a leading part in the social activities 
of the hospital. Infantile paralysis as a child debarred him from the more 
strenuous forms of sport, but he was zealous in promoting them, and for 
many years took a cricket team down to Ashwell to play against the local 
eleven, 'He was foremost at all convivial gatherings and sang a good comic 
song; Sipping Cider Through a Straw-haw-haw was, I remember, his piece 
de resistance. He was the leading spirit and treasurer of the Middlesex 
Hospital Club, and, with the late Herbert Charles (for so many years his 
anaesthetist), he initiated the annual smoking concert and annual dance. 
When the Middlesex Hospital Lodge was foimded he was one of its earliest 
members, and he remained active in the craft for many years. 

His good humour, tact, and sterling judgment made him an ideal 
committee-man, and throughout the years of his service at Middlesex he took 
part in every meeting concerned with the welfare and advancement of the 
hospital. He taught assiduously up to the day of his retirement with a 
simplicity and common sense which appealed at once to the students' under- 
standing. Nor was this all; many men from many generations of students 
owe him gratitude for sound ad^dce and ungrudging help at times of doubt 
or trouble. 

As regards his professional work at his major hospital, his tenure of 
seniority (23 years) gave him time to carry through great improvements 
in his department. The number of its surgical beds was considerably 
increased, a special operating theatre built, a handsome maternity depart- 
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nient and a h'aining school for midwives were added, a flourishing ante- 
natal clinic took shape, the extern midwifery service was reorganized, and 
a closer liaison between the pathological and biochemical departments was 
established. He operated two days a week in his own theatre, and the 
number of operations he performed there must have run into many 
thousands. 

At Clielsea Hospital for Women he played a full part in the surgical 
work. Our team-work began there and is chiefly notable for our association 
with Wertlieim’s operation. The operation was first performed in this 
country by Cutlibert Lockyer in 1905, and in 1906 I, assisted by Berkeley, 
attempted it, but found the growth too far advanced. I succeeded, how- 
ever, twice in 1907, and in 1908 (the third case in our series) Berkeley 
successfully accomplished it with rne as assistant. Thereafter, for many 
years, with one or the other of us as principal, we performed it together 
and from time to time published our results. When that collaboration came 
to an end Berkeley unfortunately failed to keep in sufficient touch with 
his personal patients, and lost sight of so many of them that he was never 
able to publish authoritative figures, although he had performed the 
operation in all between 300 and 400 times. 

Besides the two hospitals already named, he was for many years 
attached to the City of London Maternity Hospital, and there, too, rendered 
services far beyond his strictly professional work. 

Throughout the 1914-18 war he and I were the surgeons of the Middlesex 
War Hospital, Eastern Command, at Clacton-on-Sea. The building was 
the handsome Middlesex Hospital Convalescent Home, which was emptied 
for the purpose and staffed entirely from the hospital in town, though we 
were under the aegis of military headquarters at Colchester. It was a base 
hospital, and we received convoys of wounded men direct from France and 
Flanders, who, as they became convalescent, were distributed to the various 
Red Cross Hospitals in Essex and Suffolk. Altogether some 10,000 men 
passed through our hands, and we did a great deal of major surgery during 
the 4^ years we stayed there. As the work at Middlesex and its medical 
school and at Chelsea Hospital for Women had to be kept going, we arranged 
for each of us to spend half the week at Clacton and half in London. The 
half-week in London, when each had to do the other's work as well as his 
own, was very strenuous. The position we held was curious in two respects : 
firstly, though we were under the Army we were not of it; and secondly, we 
got no pay, and, what at that time was still more important, no ration 
allowance ! Later we summarized our experiences in a book which was 
published by the Middlesex Hospital. 

Berkeley’s accomplishment as an examiner was unique, comprising the 
Universities of Birmingham, Bristol, Cambridge, Leeds, Liverpool, Lon- 
don, St. Andrew's, Sheffield, Manchester, and Wales, the Conjoint Board 
and Apothecaries’ Hall. Quite unjustly he was rather feared by many 
examinees on account of a certain rough joking manner, but actually, as I 
know from personal experience, he was both Idndhearted and lenient. 
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He was early concerned with the development of radiotherapy, and 
became the director of the Metropolitan Asylums Board Radium Clinic, 
later taken over by the London County Council. He was one of the original 
members and Vice-Chairman of the National Radium Commission, and he 
represented this country on the Radiological Sub-Commission of the League 
of Nations, of which he was trustee and Vice-Chairman, making several 
official tours around the centres in Europe. 

During the later years of his life he was closely associated with the 
Ministry of Health in the production of the Maternal Mortality Reports of 
1930 and 1932. 

From his early days the nursing profession was one of his great interests. 
He was Treasurer of the Royal British Nurses Association for 21 years, and 
afterwards of the Royal College of Nursing, which he helped to form, and 
he held the same position to the Cowdray Club for Nurses. 

For a long time be was one of the examiners of the Central Midrvives 
Board; later he was on the Board as representative of the Royal College of 
Physicians, and in 1936 succeeded Fairbaim as its Chaiiman, a post which 
he held up to his death. 

Though he wrote very few individual papers and rarely spoke at 
meetings, his literary output was very large. He and I collaborated to 
produce "A Textbook of Gynaecological Surgery," " The Difficulties and 
Emergencies of Obstetric Practice," "Gynaecology in General Practice," 
and (with Douglas Macleod added) " The Abnormal in Obstetrics," the last 
as late as 1938. The idea of wrifeg the first of these books took shape in 
1905, but neither of us could then afford the heavy expenses of a profes- 
sional artist, so I had to teach myself to draw, a process so slow that the first 
edition of the book did not appear until 1911 . The text was written between 
9 p.m. and 2 a.m. , and at each sitting we consumed a bottle of old port from 
Berkeley's well-stocked cellar to keep us awake ! 

Besides these books, he wrote “A Handbook for Midwives and 
Obstetric Dressers," "Gynaecology for Nurses," and “Pictorial Mid- 
wifery," all of which have gone through a number of editions. For many 
years he was the editor of the " Ten Teachers’ Midwifery ” and the “ Ten 
Teachers’ Gynaecology," the idea of these combined efforts having origi- 
nated with him, and he also contributed to several of the encyclopaedias. 
This Journal owes a great debt to him, for he edited it for 23 years, during 
which period its reputation, both at home and abroad, steadily grew. Others 
are more competent to speak of this aspect of his activity than I am. 

The foregoing pictures a prodigious life's work. What of the man ? 
Berkeley possessed in exceptional degree a native humour, a geniality, a 
tolerance and a kindness of heart which procured him a multitude of friends. 
A bon-viveur by nature and inheritance, he was invaluable at any gathering 
where fun and good-fellowship were called for. He had an intense relish 
for the pleasant things of life, and revelled in good company, especially 
when it was intimate and gossipy. He .was keen on golf and shooting, and 
Attained fair proficiency at each until an accident to his knee prevented 
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eitlier. He had travelled in many parts of the world. His domestic life up 
to the last few years was exceptionally happy, and his house, so perfectly 
presided over by his wife, was a byword for hospitality. He was an expert 
in good fare and good wine, and entertained royally both at home and at 
the Garrick Club, of which he was an old member. Many there be who 
will remember those dinners and suppers with affectionate regret. 

Misfortune beset him at tlie end. His beloved wife’s mind broke down, 
but he was resolute not to part from her. His house in Wimpole Street was 
shattered b}'' a bomb, and so was tlie house in Hampstead to which he 
removed, aiid his own health began to fail. The death of his wife was the 
culminating blow, for he had outlived all his relatives and was quite alone. 
Nevertheless, vdth indomitable courage he stuck it out, and continued 
editing his Journal and presiding over his Board until the end came. 

Our calling has lost an outstanding figure and many of us a dear friend, 
whose hfe exemplifies what immense possibility there is in unfaltering 
persistence, and teaches us that time is much more spacious than most of 
us are apt to think, there being within it, if fully utilized, ample room both 
for great work and great play. 


Victor Bonney 
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Looking back over the recent war years it 
seems profitable to consider how far the 
study of wound infections — ^in particular of 
streptococcal infections — may contribute to 
our understanding of puerperal fever. 

Before taking up that question I would, 
however, like to make the point that the 
coming of penicfilin and the sulphonamides 
does not constitute any ground for com- 
placency in the matter of puerperal infec- 
tion. The control of streptococcal infection 
is still a maj or issue in obstetrics . Although 
tire mortality from these infections is much 
reduced, their incidence is still too high. 
From figures kindly supplied to me by Dr. 
Robert Cruickshank and Dr. Letitia Fair- 
field, and from the weekly returns pub- 
lished in the 'British Medical Journal, it 
would appear that there are rather more 
than 7,000 cases of notified puerperal 
pyrexia per annum in England and Wales 
at the present time, and of these, not'less 
than 700 are infections by haemolytic strep- 
tococci. It is probable that the true figures 
would be considerably higher. 

It has been suggested that these strepto- 


cocci are likely to die out rmder the 
influence of the new chemotherapeutic 
drugs. That seems to me improbable for 
several reasons : 

(1) This streptococcus is particularly well 

adapted for growth in the blood and 
tissue fluids of human beings. 

(2) Although its virulence for man has 

been declining during the past 40 or 
50 years, as shown by the mortality 
of scarlet fever, there is no assurance 
that this phase will inevitably con- 
tinue. We know too little about 
what determines periodic changes in 
virulence. 

(3) There is now abundant eridence that 

these streptococci are able to adapt 
their metabolic processes for sur- 
vival in the presence of the sulpho- 
namides, and it has been my expen- 
ence that, when so adjusted, ftatis, 
when they'’ have become ‘ resistant 
to these drugs, they are particularly 
liable to epidemic spread among 
human beings. That has already 
happened in several surgical centres 
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in this countr}’'*' In America an 
important account has recently been 
published^ of a major epidemic of 
streptococcal disease which coin- 
cided with tlie development of 
sulphonamide resistance in strepto- 
coccal strains (Types 19 and 17) in a 
camp where naval trainees had been 
given sulphadiazine prophylaxis for 
tlie prevention of respirator}^ infec- 
tions. It may well be that the next 
few j'ears will see a wide dispersal of 
these resistant strains all over tlie 
world — an event which might have 
serious consequences. 

No such adaptation to penicillin has yet 
been recorded, so far as I know, in the case 
of the haemolytic streptococcus, but since 
it occurs readily with staphylococcus, both 
in vitro and in vivo, we should be rash to 
assume that it can never happen with strep- 
tococci. 

Finally, before I leave this aspect of the 
matter, may I urge the importance of main- 
taining our vigilance against these unseen 
enemies of the parturient woman ? If we 
do not go forward in our preventive pro- 
cedures, we shall probably go backward. 
We have seen that happen in surgery 
within the 30 years preceding this last war. 
In the early days of this century the "no- 
touch technique " and the careful dressing 
of wounds with an overall covering of wool 
as a protective covering to keep out infec- 
tion were part of the standard teaching of 
surgeons, but during the first Great War, 
in the stress of dealing with enormous 
numbers of casualties, these preventive 
measures gradually ceased to be standard 
practice and a generation arose after the 
war which did not realize their importance. 
It became necessary to re-introduce a strict 
no-touch technique in dressings as some- 
thing new during the last war. In my view 
it is still our business to improve continu- 
ally our preventive measures in obstetrics 
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by blocking all the channels along which 
infection may be transmitted. 

To-day I want to speak about one such 
channel to which we have perhaps paid too 
little attention, viz. aerial transmission. 
That possibility has, of course, been more 
or less in view ever since Lister, following 
Pasteur, directed attention to its importance 
in surgery, but the emphasis upon it has 
fluctuated with the output of evidence — and 
with the recognition of other possible paths 
of infection. Thus, between 1890 and igio 
the work of Flugge\ Koeniger®, and others 
on the Continent, and of Mervyn Gordon® 
in this country, convinced many of the in- 
herent dangers of air-borne bacteria ; but in 
1910 Winslow and Robinson^, after a long 
series of experiments, threw some doubt 
upon its practical importance. At about 
the same time the risk of contact infection 
was being re-asserted in surgery; rubber 
gloves began to be worn ; and an aseptic as 
well as antiseptic ritual in the operating 
theatre was developed. 

In so far as aerial transmission was in 
men’s minds at this time it was chiefly 
visualized as direct transmission by 
salivary spray from the mouth. Somewhat 
later the work of Wells® accustomed us to 
the conception of minute ‘ droplet nuclei 
which could remain suspended in the air 
and carry infection to considerable dis- 
tances from the original source. Against 
these dangers the wearing of efficient masks 
offered some degree of protection. 

Gradually, after the first World War, as 
bacteriologists made progress _ in the 
differentiation of the pathogenic cocci, 
particularly of the haemolytic streptococci 
(Dochez® etal.j Griffith^® , Lancefield ), this 
danger of transmission of organisms from 
the respiratory tract came more and more 
into prominence. The wearing of masks 
bocanie eGneral. In obstetrics, with the 
work of Smith*® of Aberdeen, of Hedley 
Wright and others'® in London, and in 
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particular of my sister, Dora Colebrook’^, 
at Queen Charlotte's, we began to get a 
body of evidence pointing to the respiratory 
tract as the probable, or possible, source of 
many puerperal infections. You will re- 
call that, in 76 per cent of a series of 67 
outbreaks or individual cases investigated 
by my sister, she found a streptococcus 
serologically identical with that of the 
mother’s genital tract strain in some extra- 
genital situation — usually the respiratory 
tract — of somebody, either an attendant, or 
the mother herself, or a member of her 
family. My sister refers to these extra- 
genital situations as possible sources of the 
streptococci which actually infected the 
mother. I felt at the time that the evidence 
■justified using the word 'probable' , but 
she was more cautious and preferred ' pos- 
sible ’ . Whatever view we take about the 
degree of probability, the significance of 
my sister’s findings can hardly be doubted, 
but she herself would be the first to admit 
that they did not tell us the whole story. 
They did not pretend to throw any light 
upon the question " How precisely did the 
streptococci pass from the extra-genital 
place of origin to the genital tract of the 
mother?” Was it by direct droplet spraj'' 
from the throat or nose of the individual 
carrying the organism, or was it by a more 
indirect route, via somebody’s hands or 
clothes, or possibly by way of dust ? We 
have perhaps been too much inclined to 
assume that the more direct transmission by 
droplet spray was the common event, but 
evidence that has come in recent years sug- 
gests to me a different view, namely that 
indirect transmission has probably played 
an important part. This is an issue of con- 
siderable practical importance, in obstetrics 
as well as in surgery and medicine, because 
the planning of . appropriate preventive 
measures largely depends upon it. 

If the respiratory tract is the common 
place of origin of the streptococci, and 


transfer is usually by direct droplet spray, 
the wearing of efficient masks should 
usually be an adequate protection. If, on 
the other hand, streptococci from the respir- 
atory tract, or. from foci of infection else- 
where in the body, are frequently deposited 
upon dust particles and dispersed through 
the air in that medium to situations quite 
remote from their place of origin, then 
clearly masking will often fail to give pro- 
tection, and we need to consider measures 
specifically directed to the elimination of 
dust in planning for maximum safety in 
maternity work. 

It is this last possibility and the appro- 
priate counter-measures tiiat I want to dis- 
cuss with you to-day. So far as I know, the 
first demonstration that haemolytic strep- 
tococci may sometimes be found in the air 
of hospital wards'* was given by R. Cruick- 
shank“. He showed that the air of the 
Bums Ward at the Glasgow Royal Infir- 
mary, which housed many patients infected 
with streptococci, was often contaminated 
by those organisms, sometimes in consider- 
able numbers; whereas that of the general 
surgical wards in the same hospital yielded 
few or none, and he failed to grow any from 
the air of the medical wards. 

At the Isolation Block of Queen 
Charlotte’s we were able to repeat these 
observations in our single-bedded wards, 
some of which housed patients with a 
streptococcal infection while some did not. 
In a valuable paper ” on the possible trans- 
mission of haemolytic streptococci by 
dust”^^, my colleague, Elizabeth White, 
reported that on all of 27 occasions a series 
of plates exposed in a ward with a strepto- 
coccus-infected patient yielded i or more 
colonies of haemolytic streptococcus (on 22 
occasions there were 6 or more), whereas a 


‘They were reported in the air of military 
quarters during the pandemic of 1918-ig hy 
Huddleson & HuUr*. 
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similar series of plates exposed in 6 wards 
where the patient had not a streptococcal 
infection 3delded only i or 2 colonies on 3 
occasions. (As the wards all opened upon 
a common corridor tliere was ample oppor- 
tunity for the occasional contamination of 
a ward by air currents from outside.) Mrs: 
White’s paper also showed tliat tlie strepto- 
cocci found in the air were usuall}' of the 
same serological type as that of the patient 
in tile ward ; and that the.number of strepto- 
cocci on the plates was much increased by 
sweeping or bed-making; also tliat they 
could be recovered at least 5 days after the 
I^tient had left the ward (notwithstanding 
the fact that tlie rooms were all very light 
and faced due soutli). On one occasion, 
after sweeping out such a ward (5 days after 
the patient left), Mrs. White herself de- 
veloped an acute pharyngitis due to a 
streptococcus of the same type as that isol- 
ated from the patient who had been in the 
room. 

Chiefly owng to the arrival of Prontosil 
(^936) at this time, our attention and ener- 
gies were diverted for a while and we did 
not follow up these observations directly 
Upon the patients’ bedding. My assistant, 
Mr. Maxted, did, however, infect the dust 
^ cupboard and showed that in this 
he streptococci remained alive for at least 
10 weeks. He, too, acquired an acute 
streptococcal tonsillitis and adenitis in the 
course of this work, and the strain recov- 
ered from his throat was identical with the 
one he had sprayed into the cupboard. The 
cocci in this cupboard dust retained their 
lull virulence for the' mouse for at least 25 
days. 

Since that time at least 3 papers have re- 
ported puerperal- fever outbreaks in which 
the authors thought it probable that dis- 
semination of the streptococci was by way 
of the air. The first of these, by R. Cruick- 
shank and Godber^®, dealt with 2 such out- 
breaks. The evidence of aerial transmis- 
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Sion was suggestive but not, I think, quite 
conclusive, since it depended in part upon 
the assumption that there could have been 
no faults in the labour ward technique. 
Haemolytic streptococci were recovered 
from tile air of the wards on one occasion. 
The outbreak reported in 1944 by Kenny 
and_ Barber" in the obstetric unit of the 
British Postgraduate Medical School was of 
particular interest. In spite of exception- 
ally thorough and prompt investigation, in- 
volving the examination of some 350 swabs, 
the place of origin of the streptococci was 
not discovered. These organisms were,, 
however, recovered from the dust in 2 situ- 
ations, namely the office of the Maternity 
Unit, and the underside of a lavatory seat 
which had been used by all but 2 of the 
7 mothers who subsequently became in- 
fected. This lavatory seat was only 2 feet 
away from a porcelain slab on which the 
mothers were bathed before delivery. One 
can only speculate as to the probable 
source of the streptococci found in these 2 
situations. In view of what we have since 
learned about the dispersal of streptococci 
on blankets and clothing, my guess would 
be that the air of the lavatory and bath- 
room was polluted by streptococci intro- 
duced in this way by one of the antepartum 
women who was eifter a nasal or, possibly, 
a genital tract carrier. (It is of interest in 
this connection to recall the observations of 
Thomas", who counted the haemolytic 
streptococci in the dust obtained from the 
several rooms of a Scarlet Fever Unit and 
found that the largest number (38 millions) 
was present in the dust of the bathroom- 
plus-lavatory annexe.) 

This report of Kenny and Barber, like 
that of Cruickshank and Godber, calls 
attention to an important fact which we had 
not previously recognized, that mothers 
who remain afebrile during the puerperium 
may sometimes harbour haemolytic strep- 
tococci in the genital tract-— they are, in 
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fact, for the time being, genital tract car- 
riers. Unfortunately, none of these cases 
seems to have been followed up after they 
left the hospital to ascertain how long the 
carrier condition persisted. 

The third outbreak, which involved some 
14 postpartum cases in a private nursing 
home, was reported in considerable detail 
recently by Knox and Marmion^h Again 
the ultimate source of the streptococci was 
not found, but strains of the serological type 
infecting the mothers were isolated from the 
air or dust on 8 occasions, and the facts 
certainly suggest that the dispersal of the 
organisms by the air may have played an 
important part in their transmission to new 
patients. 

Apart from tliese suggestive epidemio- 
logical findings, an impressive body of 
evidence from non-obstetric sources has 
accumulated during the war, which war- 
rants 2 far-reaching conclusions, viz. : 

(1) That pollution of the air by patients 

discharging streptococci or other 
pathogens occurs much more com- 
monly, and on a far greater scale, 
than has usually been recognized. 

(2) That bedding and dressings play a 
large part in this pollution of the air. 

I will briefly review some of that 
evidence. WillitsandHare^^, investigating 
14 patients with streptococcus-infected 
surgical wounds (some of whom were 
also throat carriers) in Toronto, showed 
that streptococci of identical type to 
that of the wound could frequently be 
recovered from the skin of remote 
parts of the patient's body, from his 
clothing, or bed-clothes, as well as from 
the air surrounding him. Their data sup- 
port the findings of Wright and Cruick- 
shank” as to the dispersal of streptococci 
by bed-making; and show that a similar 
dispersal might occur from surgical dress- 
ings during their removal. Curiously 
. enough, these workers did not pay much 


attention to blankets per se as a potential 
source of aerial contamination. 

The extensive work of Hamburger and 
liis colleagues-^ who investigated the air of 
wards housing patients with measles, Ger- 
rnan measles and other respiratory tract 
infections, led them to the important con- 
clusion “that the greater number of the 
haemolytic streptococci in the air probably 
originate in the ‘secondary reservoirs'," 
i.e. in the floor-dust and bedclotlies, and 
that relatively few are present as ' droplet 
nuclei ’ dispersed directly from the respir- 
atory tract. Their paper includes this 
important sentence : " Cultures of pyjamas, 
sheets, pillow-cases and blankets of some 
of these patients have revealed hundreds or 
thousands of hemolytic streptococci as soon 
as 6 hours after the patients have been 
placed in clean bedlinen.” 

The importance of blankets as potential 
reservoirs of infection was also studied by 
Leraon^*, who found no less than 48,000 
haemolytic streptococci on one blanket 
which had been in use on a scarlet-fever 
patient’s bed for 5 days, and 29,000 on a 
smaller blanket which had been in use for 
2 days. 

I would like now to show you some 
visible evidence obtained recently by Dr. 
Bourdillon and myself in the Bums Unit of 
the Birmingham Accident Hospital. First I 
must briefly introduce you to an instrument 
with which most of you are probably not 
familiar but which will, I hope, come to 
form part of the equipment of every large 
hospital or group of hospitals. This is 
the ' Slit-Sampler ' devised by Bourdillon 
Lidwell and Thomas"® for determining 
the bacterial content of the air. I 
is essentially a sealed chamber wiU 
a narrow slit in its roof through which air 
is sucked by an electric pump at a ® 
rate, and made to impinge on the surface 
of a slowly revolving blood agar plate con- 
tained within the chamber (Fig. i)- By 
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ingenious instrument we are able to count 
the number of particles carrying microbes 
in the air from moment to moment — for ex- 
ample, during the progress of a surgical 
dressing or an operation. 

Such a record of changes taking place in 
the air during a six minutes' period before 
and during the dressing of a small burn is 
shown in Fig. 2. On this occasion bed- 
ding was not exposed, so there was no 
bacterial ‘ shower ’ from disturbance of 
blankets, but tlie effects of disturbing the 
bandage and wool are clearly shown. This 
effect is quite typical of tliat seen in many 
similar experiments. 

The next series of ' bacteriogi'aphs ’ — as 
these records might be called — (Fig. 3) 
shows an extreme example of the bacterial 
'scatter' tliat may occur during the re- 
moval of bandages — ^in this case from a 
6-days-old burn of the buttock and thighs 
of a stout woman . The dresring was slightly 
moist with exudate (and probably also with 
urine). Fig. 3 (a) shows the scanty growth 
of colonies from 40 c. ft. of air before 
dressings were commenced (1.4 per c. ft.). 
After the sampling depicted in (a) three 
small dressings were carried out which 
raised the bacterial content of the air of the 
room to between 7 and 14 per c. ft. The 
result shown in (b) indicates the very heavy 
containination of the air which synchro- 
nized with removal of the bandages (ap- 
proximately 154 particles carrying organ- 
isms per c. ft.). Most of the colonies are 
of coliform bacilli and gram-negative cocci 
(Diplococcus crassus type) which were pre- 
dominant on the patient’s burns. The air 
sample taken half an hour after the dress- 
ings were finished (c) and the room left 
empty shows a complete disappearance of 
the contaminating organisms and a return 
to the standard of purity shown in (a). 

In Fig. 4 is seen a similar series — ^before 
dressing; during removal of bandages from 
a bum of the shoulders; and again after the 
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room had been left empty for half an hour. 
In this case the burns were infected with 
Staphylococcus uureus and that organism 
was present in large numbers on the air 
plates. 

Even higher bacterial densities have 
recently been encountered while dressings 
were being done in a Saline-Bath Room; 
and on almost every occasion the pathogens 
found on the burned area, some 4-7 feet 
from the Slit Sampler, were recovered also 
from the air. Happily we have recentl}? 
had so few haemolytic streptococci among 
our burns that I have not been able to get a 
good record of their scatter in the air, 
although we have on occasion found a few 
colonies, just as with other pathogens. 

The remaining photographs illustrate the 
pollution of the air which results from liber- 
ation of fluff from blankets and wooUen 
bedclothes. Fig. 5 (a) shows the growth 
from a 40 c.ft. sample of quiet air and (b) 
the air of the same room a few minutes 
later, when the blanket from a patient's bed 
was momentarily shaken three times at a 
distance of 3-4 feet from the Slit Sampler. 
Fig. 6 records the result of shaking (a) a 
pyjama jacket fresh from the laundry; (b) 
the same jacket after it had been worn for 
3 hours by a patient with burns of the 
shoulders, completely covered rvith the 
usual dressings and a sterilized crepe ban- 
dage; (c) the same jacket after it had been 
worn for 22 hours. A large proportion of 
the organisms disseminated in the air from 
this jacket after contact with the patient 
and his bedclothes were pathogenic staphy- 
lococci. 

What bearing has all this — and much 
more evidence of a similar kind upon the 
practice of midwifery and of surgery ? It 
brings home to us, surely, that whenever 
we take down a dressing in an open ward, 
or in the operating theatre; whenever even 
pads are changed in a lying-m war , 
whenever beds are made; we are m fac 
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scattering very large numbers of unseen 
microbes through the surrounding air. The 
majority of them are harmless types, 
chiefly micrococci and diphtheroid bacilli, 
derived from human skin, or are such 
‘ wild ’ types as are native to the air and 
soil, e.g. moulds, actinomyces, etc. But not 
infrequently, in our hospital work, mixed 
with these harmless types will be a consider- 
able proportion of human pathogens — 
Staphylococcus aw'eus very commonly, less 
commonly haemolytic streptococcus, pyo- 
cyaueus, coliform bacilli, B. proteus and 
perhaps viruses as well. In this connection 
we do well to remember that about i to 2 
per cent of all our patients are nasal or 
heavy throat carriers of haemolytic strepto- 
cocci; and a much larger number are skin 
or nose carriers of Staphylococcus aureus', 
o that opportunity must occur very 
x ^quently for dispersal of such pathogens 
‘ ^ ra handkerchiefs, clothing, bedding, 
.-dressings, etc. 

This is a disquieting picture, but we can 
scarcely shut our eyes to it if we want the 
maximum of safety in maternity work and 
in surgery. It becomes still more disquiet- 
ing when we discover, as I did in Glasgow 
in 1942, that the standard laundry practice 
in most of our hospitals does not even 
attempt the sterilization of blankets and 
woollen bed-wear. I came upon that know- 
ledge in this way. Finding that something 
like 80 i^r cent of the cases in the Bums 
Unit of the Glasgow Royal Infirmary were 
becoming infected with haemolytic strepto- 
cocci within the first few days — many of 
them on the first day— of their stay in hos- 
pital, I began to wonder if some of this 
infection was being conveyed by the blan- 
kets which were put over the patients, as 
soon as they arrived in the ward often 
sluveting and with no dressing at all over 
their bums. Cultures from a very small 
area of 2 blankets (out of 20 examined), 
fresh from the laund^, yielded haemolytic 


streptococci of the same type as that which 
was infecting all the bums. On inquiries 
being made into the laundry procedure 
(which I subsequently learned was quite 
usual in other hospitals) I found that the 
dirty blankets- and other woollens were 
treated in a ' tumbler ’ of soap solution at a 
temperature of 37-43° C. Higher tempera- 
tures, such as would have killed haemolytic 
streptococci and other ordinary pathogens, 
had to be avoided, I was told, because 
they caused the woollens to shrink and to 
become felted. I shall have more to say 
upon this question later. 

The Control of Air-borne Infections. 

If I ;have succeeded in persuading you 
that contamination of the air by the disper- 
sal of dried dust, visible and invisible, is, a 
common event, and fraught with danger, 
the question arises : What can we do about 
it? You will tell me thajt all our operating 
theatres, and many labour wards, are pur- 
posely designed to avoid just this danger. 
True, but is that enough ? We take care to 
prevent permanent lodgment of the dust, 
but have we done all we might to prevent it 
coming in — on ward blankets, on woollen 
bed-wear, on theatre stockings, etc. ? And 
fiave we not, in many theatres, permitted 
nurses, students and others to come in with 
outdoor shoes, bringing contaminated dust 
b'otir from the hospital wards and from the 
streets ? And have we not often ventilated 
our operating theatres in quite the wrong 
way — sucking out vitiated air by a fan at 
roof level and forgetting that this must be 
replaced by dust-laden air from the corn- 
dor, instead of bringing in clean filtered air 
tmder positive pressure from the roof of the 
hospital ? 

In the wards, both lying-in and surgical, 
we have scarcely begun to eliminate dust. 
Dry sweeping is almost universal, but Van 
den Ende and his colleagues*' have shown 
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Blood agar plate exposed in Slit-Sampler to 40 cu.ft. of air during a 5*/ -minute run. 


Fig. 3. 


A. Before dressings were commenced. 
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B. During removal of bandages from burns 
of buttocks and thighs. 


C. Half-an-hour after dressings finished. 




[Sampling started at X and finished at Y.] 



Fig. 4. 

As Fig. 3. Burns of shoulders. 


A. Before dressings commenced. 


B. During removal of bandages 


C. 15 minutes after patient left the room. 


[Sampling started at X and finished at Y.] 




Fig. 6. 

Slio\v.s organisms lilieralcd from pyjamas. 
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A. Before being worn. 


B. After being worn for 3 hours by patient 
with burns of shoulders. 


C. After being worn by same patient for 22 hours. 


[Sampling was started on each plate at X 
and pj'jamas were shaken at Y.] 
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that, by the simple expedient of oiling tlic 
floors once cverj' 2 to 3 weeks, the dust can 
be matted so that sweeping will not dis- 
perse it through the air; and workers in 
America have confirmed the great value of 
this simple measure in reducing pollution of 
the air. It should, I think, be adopted as 
standard practice throughout our hospitals. 

The same workers have showm, too, that 
by dipping blankets and woollens in a 
special oil after tliey have been laundered, 
and spinning out the excess in a centrifugal 
machine so tliat the oil left is not percept- 
ible to ordinary examination, tlie liberation 
of fluff can be very greatly reduced. Owing 
to shortage of laundry staffs it has been 
^fficult to get this done during tire war, but 
in normal times this, too, might well be- 
come a routine procedure. Its great value 
in reducing cross-infections by streptococci 
was strikingly shown by Joyce Wright, 
Cruickshank and Gunn”, in the measles 
wards of the London County Council Hos- 
pitals. 

I spoke earlier about blankets not being 
sterilized. But they can and should be 
sterilized. Dr. McCartney and Dr. Cruick- 
shank in the L.C.C, service have shown 
that they can be steam heated without in- 
jury if the pressure is kept down to 5 pounds 
and the time does not exceed 20 minutes. 
We^ confirmed this in Glasgow. Such 
sterilization will not, of course, kill spores, 
hut it will certainly kill the ordinary non- 
sporing pathogens such as streptococci. 

Blankets can be sterilized in another 
Way, namely by subjection to very strong 
formalin vapour for 24 hours in a sealed 
chamber. My colleague, R. M. Fry“®, has 
shown that it is necessary to use a fairly 
arge quantity of formalin, or, better, para- 
OTOaldehyde — 50 g. to 1,000 c. ft. of air — 
and to make sure that the room is perfectly 
sealed so that the vapour cannot leak 
away, in niy experience this has not 

a Ways been successful if the blankets are 

B 


heavily infected with pathogens embedded 
in an organic matrix such as blood or pus, 
although for more lightly infected bedding 
it does suffice. 


A third method should be feasible, viz. 
chemical sterilization during the launder- 
ing process, if we could substitute one of the 
newer antiseptic detergents for the soap 
usually employed without harm to the 
blankets. This matter awaits investigation. 
At present the soap used is chosen for its 
cleansing properties only. 

Finally, I would ask you to think about 
a more fundamental reform which is 
worthy of serious consideration in the plan- 
ning of new maternity and surgical hospi- 
tals. I mean the conception that we should 
do all our obstetrics and surgery in bacteri- 
ologically clean air. At present we take 
great care to prevent anything infected 
touching the exposed tissues during deliv- 
ery or an operation, but we are apt to forget 
that the air touches them all the time 
and frequently carries pathogens in consid- 
erable numbers. I would like to tell you 
briefly how we have tackled this problem 
in connection with bums. 


My experience in Glasgow had shown me 
hat there was little hope of eliminating 
:ross-infection by streptococci by a rigi 
Iressing technique, masking, etc. , so long 
IS the burns were dressed in the open 
^vards, obviously exposed to dust It 
;eemed clear that a better plan would be to 
iress them in a special dust-free room, if 
A.e could avoid the danger of transniitting 
he organisms liberated from one patient s 
iressings to the next. At the Birininghain 
\ccident Hospital we have installed a 
breed ventilation plant to ^ve us such ^ 
ibundant stream of warn, filtered air that 
he whole atmosphere of the mom is swept 
dean about once every 5 mmutes. That 
flan appears to have been successful 

aeyond all our hopes. ^ 

In the first year of working smee the 
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plant was installed we have carried out 
more than 1,400 dressings, usually about 6 
per morning, and many of them of exten- 
sive burns. Cultures have been taken from 
each" wound every time it was dressed and 
a complete record has been kept of the order 
in which the cases were dressed, A very 
careful scrutiny of these data seems to show 
that in no single instance has either a baem- 
olytic streptococcus or a pyocyaneus been 
transmitted in this Dressing Room. A few 
such added infections have occurred, but 
the circumstances in every case clearly 
suggest that the infection occurred in the 
wards between dressings — no doubt from 
dust — ^not in the Dressing Room, That 
seems to me a remarkable achievement, 
bearing in mind the past history of bums. 

This experiment on ventilation by 
mechanical displacement of polluted air is 
of considerable interest. The method is 
free from the disadvantages attached to 
sterilization by ultra-violet light and by 
bactericidal vapours , which have been used 
in America; and would seem to be more 
effective than these procedures for eliminat- 
ing dust-bome bacteria. A ventilation plant 
such as we have employed in Birmingham 
need not be a very elaborate or expensive 
affair provided the air is taken in at a suffi- 
ciently high level. Even in the middle of 
Birmingham the air on the hospital roof is 
remarkably free from human pathogens. 

Whichever technical process is adopted 
there can be little doubt that continuous 
ventilation with bacteriologically clean air 
should be regarded as a reasonable require- 
ment for our labour wards, operating 
theatres and dressing stations : and also, it 
may be added, for infant nurseries and pre- 
mature baby wards. The ventilation of 
Ijring-in and other wards is a more difficult 
problem which I am not competent to 
discuss. 

In conclusion might I briefly suggest to 
you a few features which should be consid- 


ered in planning our maternity institutions 
of the future : 

(1) These institutions, if part of a general 
hospital, should be separate blocks, in order 
to avoid the possible transmission of in- 
fected dust from the surgical or isolation 
wards by air currents. 

(2) There should be a much more gen- 
erous provision of single-bedded wards 
than hitherto, in order to allow of the 
immediate segregation of febrile cases, 
without waiting for the result of the bacteri- 
ological examination. Waiting involves 
the risk of dissemination of pathogens by 
bedding, etc. 

(3) All wards should be so designed 
(especially 'their windows and fireplaces) as 
to lend themselves readily to sealing with 
tape for fumigation by formalin or other 
vapour. This is a point that has not re- 
ceived attention in the past. 

(4) Ideally there should be separate 
quarters for nurses worta’ng in the ‘ clean ' 
wards and in those for febrile cases; but I 
can see no harm in their mixing when out 
of uniform . We should remember that the 
uniform and shoes of medical and nursing 
staffs must inevitably acquire some con- 
taminated dust from the ‘ infected ’ wards. 
There should be a strict rule about washing 
of hands before leaving these wards, and 
throat swabs should be taken before nurses 
are transferred for duty in ‘ clean ' wards. 

(5) Hospital laundries should be equipped 

for oiling blankets and other woollens and 
should have separate plants for the wash- 
ing of bedding from the clean and the in- 
fected wards . The soap used in the laundry 
should be chosen for its bactericidal as we 
as its cleansing effect. , 

(6) Provision should be made for 
proper ventilation of labour wards, 

ing theatres and dressing stations m 
dust-free air. . , 

(7) There should be a 24'hour bacfenoio- 
gical service available in all the ^^8 
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maternity institutions, so tliat swabs can be 
planted at any hour and a provisional re- 
port made witliout delay. This would mean 
tlie provision of a small incubator and tlie 
training of at least 2 permanent members 
of the staff so that tliey could at least recog- 
nize haemotytic streptococci. Their provi- 
sional reports must, of course, alwa5's be 
confirmed later by a bacteriologist. 

These are the ideas I would leave with 
you. If j'^ou agree that tliey warrant 
serious consideration I would add one more 
that seems to me important. I feel that we 
need — ^in some at least of our larger hospi- 
tals — a new type of officer whose duty it 
would be to continually supervise and im- 
prove the network of preventive measures 
we provide. We have been too haphazard 
and amateurish in the past. Clearly the job 
is one of applied bacteriology. Such an 
‘ Infection Control Officer ’ would see to it 
that the equipment for sterilizing dressings, 
bedding, bed-pans, etc., is satisfactory, 
and would carry out periodical tests of its 
efficiency ; he would look into laundry prac- 
tice; he would organize a service for the 
supply of sterile syringes with properly 
sha^ened needles; he would advise on the 
choice of antiseptics and their proper use (a 
great field for economy). In addition to 
this and a hundred other matters of daily 
routine he would advise as to the provision 
of segregation wards and supervise their 
fumigation when required; he would be 
notified automatically of. cross-infections 
occurring anywhere in the hospital and 
would undertake at once investigations 
necessary to trace their source; he would 
ascertain, by periodical tests, that the air 
supply to theatres, labour wards, etc., 
is satisf actor just as, for years past, we 
have ascertained that water and milk sup- 
plies are satisfactory; he would also be 
responsible for the instruction (with ample 
practical demonstrations) of students and 
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nurses in all that pertains to the prevention 
and control of hospital infections. 

There can be little doubt that the appoint- 
ment of a few such officers in our larger 
hospitals would quickly raise the standard 
of preventive measures in all the medical 
services. 
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The Value of Antenatal Radiological Pelvimetry 

(A Comparative Suiv'ey of the Prediction and Event in 300 Successive 
Pelvimetric Studies at Queen Charlotte’s Maternity Hospital.) 

BY 
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The value of any method of investigation 
in practice is clearly dependent upon its 
reliability and upon the trust that may be 
placed in the information afforded by it. 
The study of foetal-pelvic relationships and 
their influence on the mode of delivery is a 
study in complex dynamics; by careful 
antenatal clinical and radiological exami- 
nation it should be possible to predict with 
reasonable accuracy the mechanical dis- 
advantages that may arise in the course of 
any given labour. The influence of 2 
important factors, however, cannot be 
predicted antenatally: these factors are, 
firstly, the efihciency of the uterine contrac- 
tion forces, and, secondly, the part played 
by soft tissues in certain cases. 

This paper is a frank attempt to assess 
the reliability of prediction of the course of 
labour from antenatal radiological exam- 
ination alone. It is an attempt to indicate 
to obstetricians what reliance they may 
place upon the inferences drawn from a 
thorough radiological examination by a 
radiologist with particular interest in, and 
experience of, obstetric radiology: in the 
course of the paper it will be shown what 
has been learnt from a careful follow-up 
in the borderline cases of disproportion. 

In the last 15 years it has been clear from 


published work that an increasing use has 
been made of radiological pelyimetty by 
obstetricians to aid them in their decisions 
as to the wisest mode of conduct of labour. 
In earlier years there was much scepticism 
amongst obstetricians as to the value of 
X-ray examination. This scepticism is 
now much less widespread though it still 
exists. The superb work of Caldwell, 
Moloy and their colleagues has done much 
to show how useful radiological examina- 
tion may be in obstetrics. In recent times 
in this country it is apparent from published 
work that certain obstetricians (Chassar 
Moir,' Meave Kenny®) place considerable 
reliance upon X-ray examination, tem- 
pered with a dominant clinical judgment 
The 2 obstetricians mentioned make their 
own interpretations from radiographs and 
their observations are of especial interest 
because they are, no doubt, directly or in- 
directly responsible for the condurf of the 
deliveries. Relatively few 
however, have made an especial person^ 
study of the scope of X-ray examination, 
and few have had as intimate an op^r- 
tunity of assessing its value Moir ^ci 
Kenny We would suggest that the ideal 
Ssonnel for investigating the problems 
Sf Ssproportion would be a team composed 
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of an obstetrician interested in the radio- 
logical approach and a radiologist inter- 
ested in obstetrics. Such a team is rarely 
to be found in practice. 

Thus the majority of obstetricians who 
wish to use radiological methods will have 
to rely in part on their radiological col- 
leagues for an evaluation of the information 
that is made available. This paper is 
intended to show on what grounds clinical 
judgment should be aided, influenced or 
amended by radiological findings and the 
degree of accuracy in prediction that may 
be achieved. 

CLINrCAL ItfATERrAL IN THE SURVEY. 

The comparison of the radiological pre- 
diction and the eventual mode of delivery 
is based upon a study of 300 peivimetric 
cases (examined in the Radiological De- 
partment at Queen Charlotte’s Hospital 
etween 1942 and 1945) together rvith a 

reful follow-up study of each delivery. 
The series is successive in that it includes 
every case delivered in Queen Charlotte’s 
Hospital on whom a pelvimetry had been 
performed. Only those cases delivered in 
Queen Charlotte’s Hospital have been in- 
cluded. Many otiier peivimetric examina- 
tions have been made in the Department 
during this time on women who have been 
delivered elsewhere : e.g. those evacuated 
from London ,for reasons arising from the 
war, those sent up for a consultant’s 
opinion only, and private patients referred 
to the Department. This group has not 
been included in this survey because it was 
felt that only those cases with full recorded 
notes should be assessed. 

Whilst there has not been any radio- 
logical selection of the case material, the 
clinical selection of cases for reference to 
the X-ray Department has been highly 
critical. The references have been made 
for the most part by experienced obstetric 
consultants {vide injra). At no time has 


radiological pelvimetry been used as a mere 
routine measure at Queen Charlotte's Hos- 
pital. It is fair to state that every case 
referred has presented a distinct antenatal 
problem, and in each some guidance or 
assurance was genuinely sought. This 
implies that the radiological predictions 
have been made on a series of patients 
critically selected on clinical grounds— a 
necessarily severer test of the value of pre- 
diction than if a haphazard group of ex- 
pectant mothers had been referred for 
examination. The reader may require to 
know the status of those referring the 
cases — ^they fall into two groups : (1) Con- 
sultants . (60 per cent of the references) 
either honorary staff surgeons or antenatal 
. officers; (2) Resident obstetric officers 
(40 per cent of the references) chosen 
specifically for their interest and experience 
in obstetiics and who, almost without 
exception, have completed the examination 
for Membership of the Royal College of 
Obstetricians and Gynaecologists shortly 
after completing their appointments. 

It will readily be agreed that the claim 
that expert clinical selection of cases for 
pelvimetry has been made is fully justi- 
fled. 

A routine follow-up study has been made 
each week (as soon soon as possible after 
the delivery) from the notes which are 
kept jointly by the responsible resident 
medical officer, and the labour ward sister. 
The standard of record keeping at the 
hospital is very high. The medical officers 
are requested to state clearly in their notes 
the exact indications for any operative 
intervention. If any point has not b^n 
clear from the notes one of us (E.R.W-) 
has discussed the matter with the officer 
concerned. 

For the purpose of this survey, ffie 
correctness of the routinely written ra 0 
logical predictions (made by E.R.W^ 
been assessed by the obstetrician (L.cr- ■) 
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in all instances other than those in which 
tlie prediction was “no disproportion, 
normal delivery “ and the event “ normal 
deliver}\'' Any doubtful case has been 
specifically subjected to’ the criticism of 
the obstetrician (L.G.P.)- 


Technique of Radiological 
Examination. 

The technique described below has been 
used routinely and fully in everj' case in 
the series whatever tlie reason for the 
reference of the patient. Not infrequently 
a pelvimetric examination is requested but 
not carried out fully when the reason for 
reference is “high head, difficult to push 
in.” An erect lateral view is taken first; if 
the head is seen to be engaged in this 
position, the radiograph is immediately 
submitted to the obstetrician who then 
decides whether a full routine examination 
is necessarjL Those cases in which only 
a lateral view has been taken are not 
included in this series. 

The technique in use at Queen Char- 
lotte’s Hospital has been designed to give 
the maximum information as to the size 
and shape of the pelvis. It has been 
elaborated from a method described by 
Courtney Gage^ which had been in use 
at St. Mary’s Hospital since 1929. The 
routine technique has been described fully 
elsevv'here.'* Briefly, the projections taken 
are these (Fig. 1 A to D). 
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4). Further, in any borderline case, a 
similar reduction chart is made from the 
lateral projection of the medium plane of 
tlie pelvis (Fig. 2a .b). 

Foetal head models may then be directly 
compared against tliese two-plane charts. 
In specific cases an approximate chart of the 
bony outlet, as advocated by Moir,^ may 
be made tliough this is an artificial recon- 
struction and not a single plane reduction 
from tlie false to the true size. It is of con- 
siderable value, nevertheless, in studying 
relative proportions in cases with a re- 
stricted outlet (Fig. 2d). 

The reconstruction-charting just des- 
cribed may be applied to the foetal head 
after the 34th week of pregnancy. Two 
projections of the foetal head are obtained 
and from these, in approximately half the 
examinations, specific cephalic diameters 
may be measured. Approximate cephalo- 
metry is relatively easy in most cases : 
accurate cephalometry is difficult in many 
cases. It is not so much that the size of 
the shadow of the foetal head is difficult to 
correct but rather that a precise diameter 
is often not projected. In any given ca^, 
there are 2 technical problems : firstly, is the 
measurement of the foetal head accurate. 
Secondly, can one be certain that specific 
diameters are available for measurement . 

Frankly, accurate cephalometry is lar 
from easy to achieve in many cases; is its 
achievement really necessary ? It should be 


aimed at because obviously for any given 
, , / pelvis the ideal disproportion-study can be 

I. Anteroposterior of whole pelvis and^ made onlv with the foetal head that is to 

.• / /-i. iiictuc yjy ^ 


lower spine, patient supine (stereo- 
scopic pair may be useful). /- 

2 . Supero-inferior of the pelvic inlet. ^ 

3- Lateral in erect posture. ^ 

4- Subpubic arch projection (a raodifi-^ 

cation of Chassard’s projection). 

In all cases, a true reduced chart of the 
pelvic inlet, showing its true size and shape, 

•s made (for method, see references 3 and 


go through it. But one has to reaUze that 
a foetal head may undergo appreciable 
diametric changes owing to mouldmg, an , 
more important, that there is way of 
anticipating ivith assurance which dia- 
meter? of the head will present at 
pelvic levels; and that the influence of ffie 
?oft tissues on the rotation, flexion and 
extension of the head is a factor of great 



128 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 

importance, ^ We are dubious about the (2) In those cases in which a specific 
value of painstaking cephalometry and cephalic diameter is shown, this is 

and prefer to consider a foetal head as corrected and the true diameter 

either^ average, small or large for its stated: othenviseanattemptismade 

maturity. The present attitude is there- ^ to classify the head as average, 

fore this: when feasible a cephalometry is large or small : the degree of ossifica- 

done and the measurements of what are tion is also assessed. 




Fig. 2 


believed to be specific cephalic diameters 
are stated: when doubt is felt as to their 
accuracy, comparison is made against the 
background of the pelvic reduction charts 
with models of hypothetical average full- 
time foetal heads. 

The Radiological Report and 
Prediction, 

A special report form is used ; on it are 
printed 3 outline drawings of the pelvis to 
which die diametric measurements are 
added {Fig. 3) . A full descriptive report is 
given as follows : 

(i) The lie of the foetus, the presenting 
part and the degree of engagement 
(if any). 


D. 

7 


(This applies to cases examined 
after the 34th week. Predictions 
made from pelvimetric examina- 
tions before the 34th week have 
assumed an average full-time foeta) 
head. In any case which has been 
grouped as C, D or E (see later), the 
head size should be estimated by a 
second examination as near term as 
possible.) 

(3) A description of the pelvis is given on 
the lines advocated by Caldwell ana 
his colleagues, 

(4) A commentary is written calling 
attention to significant featoes, 
especial consideration being paid 0 
the lower pelvic strait. 
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(5) The rejport closes with a prediction, cases. Much was also learned from pelvi- 
essentially based on relative pro- metric studies made postnatally on patients 
portion or disproportion, of the who had undergone a difficult or aided 
. mode of delivery. delivery. Later, predictions were given 

QUEEN CHARLOTTE'S MATERNITY HOSPITAL. 

radiological department 


N»mt ffPTSPj-Rsreneo Clinic or w»rH A ntenatal 


Obttctnc Officer Ulas .fioblnEon Date— l8l.!Ifl3CSIBlier_IS,45„ 

X-Rar Na._i95ti»5_. 


MenSUlitMtNTl 



roETua. 

Ofto foetus - Vertex R. 0. Lateraj.. 

Head well engaged In ereet postm'e. 
Blpcrletal dlnmeter = 3.45 ins. 
average for 36 - 37 weeica naturlty. 


PELVIC DESCRIFTIOH. 

I*. 1" 

The Inlet Is (rvnaeeold in charaeter. 

The side walla show a minor eonvergenco 
and the iochlal spines are not 
prominent. 

The cxib-puhic arch is avera;?e and le 
tfhoily useful. 

The eaoro-sclatlo notohee are average-to- 
Wide. 

The eacrum is somewhat flat ouperlorlly 
but slopes well baotocaras with a 
vertical coccyx; saoro-cooeygeal 
shelf not prominent. 


COimHTS. 

I*. 85" 

A pelvis of average dimensions showing 
no unfavourable features In shape. A 
good obstetric pelvis. 

\ ^ / 

PREDICTION, 

\\c\ \c\u 

Ho disproportion - normal delivery. 


' asovp A. 

4.5" 

1 Radioh^t 1 ■jgi====rr:::r:l^ 


Fig. 3 

It may be asked by virtue of what openly in the reports — ^initially to the 
experience did one of us (E.R.W.) justify tolerant amusement of obstetric colleagues 
giving a prediction routinely. From — Plater v/ith their active encouragement. 
^931 to 1941 he gained his experience in Late in 194^ invited to start the 

obstetric radiology at St. Mary’s Hospital, radiological service at the new Queen 
to which patients from Queen Charlotte's Charlotte’s Hospital, and since November 
Hospital Were referred. As a private exer- I 94 ^ ^ prediction has been written in ever}^ 
cise, from 1934, predictions were made pelvimetric report. It is believed that much 
3 nd foUow-up studies undertaken in many more has been learned from errors in UTit- 
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ten predictions (i.e., an official report) than 
if the prediction had remained a private 
mental impression. 

The Comparative Enquiry. 

ThePrediciion . 

The written prognosis or predictions 
have been groupel under five headings, A 
to E, as shown in Table I. 


Pelvic description. A gynaecoid-flat inlet (true 
conjugate = 3.8 inches). Side walls, straight to 
divergent; ischial spines not prominent. The sub- 
pubic arch is average. The. sacro-sciatic notches 
are rather narrow; the sacrum is well hollowed 
(capacious hind pelvis in mid-cavity). 

Comments. There may be minor difficulty in 
engagement but once the brim has been entered, 
descent should be uneventful. 

Prediction. Normal delivery with minor reser- 
vation re inlet. 



Table I. 

Prediction Groups. 


Group 

Relative proportions 

Likely mode 
of delivery 

Qualifications 

A 

No disproportion 

Normal 

Without reservations 

B 

No disproportion 

Normal 

With minor reservations 

C 

Minor disproportion 

Difficult 

Normal feasible 

D 

Moderate disproportion 

Abnormal 

Normal most improbable 

E 

Severe disproportion 

Abnormal 

Normal impossible 


Examples of typical reports in each of 
3 5 groups A to E are given below. 

Iroup a. (No disproportion, normal delivery, no 

ervations.) 

Poetus. Left occipito-lateral; head just engaged 
in erect posture. 

Biparietal diameter = 3.8 inches; average for 
full-time head. 

Pelvic description. A gynaecoid inlet (with mini- 
mal android tendencies in the fore pelvis) of ample 
dimensions. The side walls are straight and the 
ischial spines are not prominent. The subpubic 
arch is average ("Norman Arch”). The sacro- 
sciatic notches are of average width and the 
sacrum is moderately hollowed. 

Comments. A good obstetric pelvis; no dispro- 
portion; normal delivery anticipated. 

Group B. (No disproportion; normal delivery 
with minor reservations.) 

Foetus. Right occipito postero-lateral; head not 
engaged in erect posture. 

Biparietal diameter = 3-6 inches; average for 
37 to 38 weelcs. 


Group C. (Minor disproportion; difficult delivery 
but normal feasible). 

Foetus. One foetus, vertex left occipito anterior, 
not engaging. 

Pelvic description. The inlet is almost round, 
the true conjugate just exceeding the transverse 
diameter, the latter being well below average (an 
almost pure transverse contraction). The side 
walls are straight and the ischial spines not 
prominent but ischial bispinous diameter = 3'75 
inches (less than average). The subpubic arch is 
average (Norman arch). The sacrum is well ho 
lowed and the sacro-sciatic notches are average-to- 
wide. 

Comments. Probable that engagement and 
descent will be as direct occipito anterior or occipito 
posterior. Some arrest on ischial spines lii^® 7 
even with optimal flexion ; forceps application wi 
not be easy. 

Prediction. Minor outlet disproportion, norm 
delivery feasible but lov? arrest anticipated. 

Group D. (Moderate disproportion; abnormal 
delivery, noimal most improbable). 
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Foetus. One foetus, breach left sacro anterior, 
legs extended. 

Pelvic description. Bilateral coxa valga. 

An android inlet with a markedly narrow fore- 
pelvis. Side walls moderately convergent; the 
subpubic arch is distinctly narrow (Gotliic arch), 
its upper half or two-thirds being useless obstetric- 
ally. The anterior-posterior mid-plane and outlet 
diameters are average. The ischial bispinous and 
intertuberous diameters are less than average (3.8 
inches and 4.05 inches respectively). 

Comments. (As for v'ertex delivery.) To an 
average full-time head, no difiQculty in initial 
engagement and early descent likely but the narrow 
fore-pehds, narrow subpubic arch and the small 
transverse lower strait diameters make some mid- 
plane or outlet arrest certain. Not an absolute 
outlet disproportion but aid by the forceps will 
surely be required and wiU be difficult to apply. 

Prediction. Moderate outlet disproportion; 
android pelvis. 

Group E. (Severe disproportion; abnormal 
delivery, normal impossible). 

Foetus. One foetus, vertex left occipito lateral; 
head above brim. 

Suboccipito-bregmatic diameter = 4.0 inches; 
and head well ossified, i.e., large baby or post- 
mature. 

Pelvic description. A very small gynaecoid 
inlet: true conjugate = 3.3 inches; transverse = 
4.1 inches. Anterior-posterior diameters in all 
planes much below average. 

Comments. Severe disproportion to even an 
average head ; this head is large and well ossified : 
engagement improbable and lower capacities verj’’ 
poor. 

Prediction. Absolute disproportion at aU planes. 


The Assessment. 

{With explanatory notes for Table II.) 

As previously stated, the assessment of 
fhe accuracy of the prediction has been 
made independently by the obstetrician 
(L-G.P.). In most instances the assess- 
ment has been easily made and the pre- 
diction regarded as either correct or in- 
correct; it is essentially made on the 
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criterion of manifest disproportion (or lack 
of manifest disproportion) during delivery. 
It is not based so much on the statement 
made in Column 3 of Table I (“ likely mode 
of delivery ”) but rather based on the state- 
ment in Column 2 (“relative propor- 
tions”). 

It will readily be appreciated that a 
Group A prediction of “no disproportion 
— ^normal delivery ’ ’ may be followed by 
a delivery in which forceps were applied 
for reasons unconnected with disproportion 
and tlie delivery completed without diffi- 
culty, e.g. as in the forceps apphed for 
primar}' uterine inertia or low forceps 
in a case of cardiac disease. Such a case 
is not placed in the “correct” column of 
Table II, but is shown in the column 
headed “forceps aided— no dispropor- 
tion” and is finally shown in the “sub- 
stantially correct ” column. 

It would clearly be wrong to regard a 
prediction of “normal delivery” as frankly 
“ correct ” when the aid of the forceps was 
required; but it would also be wrong to 
regard a prediction of “ no disproportion ” 
as frankly “ incorrect ” in a forceps-aided 
delivery when no disproportion had been 
encountered. 

A case prediction is regarded as “sub- 
stantially correct” when delivery was 
forceps-aided (and easily accomplished) 
for reasons which are unpredictable from 
radiological examination. 

Predictions which are ” Not Assessable. 

In Table II is shown a column marked 
“not assessable”. The entries in this 
column increase in Groups C, D and E, and 
become maximal in Group E. Almost all 
of these cases are those in which Caesarean 
section was performed. A Caesarean 
section is no test of a prediction of dispro- 
portion. For the purpose of this paper, 
it would have been attractive to have 
assumed that, because a clinical decision 
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that a Caesarean section was absolutely 
necessary, it was therefore justifiable to 
assume that a radiological prediction of 
absolute disproportion was correct. This 
has not been done. Cases delivered by 
Caesarean section have provided no test of 
the prediction and are therefore “not 
assessable.” There is no reasonable doubt 
that in almost all the cases placed in Group 
E the prediction would have been proved 
correct. 

Percentage Figures. 

In Table II the percentage figures are 
based on the total assessable number, i.e. 
the absolute total less the ” not assessable ” 
numbers. 


Comments on Group Statistics. 

Group A. 

Total cases, i86. Not assessable, n. Total 
assessable, 175. 

Correct, 159. Forceps aid, no disproportioa, 15, 
Incorrect, i. 

Substantially correct, 

Group B. 

Total cases, 38. Not assessable, 7. Total assess- 
able, 31. 

Correct, 27. Forceps aid, no disproportion, 3. 
Incorrect, 1. 

Substantially correct, 30. 

General Observations — Groups A and B, 
Of 206 assessable cases in these 2 groups 
(No disproportion — normal delivery likely) 


Table II. 

Jtadiological Prediction Groups and Follow-up Assessments. 


Prediction groups 

A 

B 

C 

D 

E 

Total 
all groups 

Total cases 

186 . 

38 

30 

25 

21 

300 

Not assessable 

II 

7 

6 

8 

ts 

47 

Correct 

159 

27 

II 

9 

4 

210 

Forceps aided no disproportion ... 

15 

3 

— 

— 

— 

18 

Incorrect 

I 

I 

13 

8 

2 

25 

Substantially correct 

m 

30 

II 

9 

4 

22S 

Total assessable 

175 

31 

24 

17 

6 

^53 

‘o' 


% 

% 




% 

<A 








b S 

Correct 

90.86 

87.10 




83.0 

MS, ^ 

.w S 

Forceps aided no 






• 

«3 0 1 

disproportion 

8.57 

9.68 




7.JI 

1 « i 
S 0 

Incorrect 

0.57 

3-22 




9.69 

IL 1 

Substantially correct 

99-43 

96.78 




90. 1 r 


Percentage figures are not worked out 188 had normal deliveries: 18 
for the individual groups C, D and E, forceps-aided deliveries for „ 

because the total numbers in each of these could not be predicted and in 
groups are too small in relation to the whole was no evidence of disproporbon a s 
survey to bear legitimate expression in per- the labours. There were 2 faulty p 
centage form. tions, i in Group A, i in roup 
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Thus of 206 cases, 204 had deliveries 
wthout any sign of disproportion. It 
would therefore appear that, in tlie Queen 
Charlotte’s Hospital radiological service, 
whatever the reason for the reference of a 
patient, if a normal prediction is given it 
may be accepted with high confidence that 
normal deliver}? will occur. The placing of 
a case in Group A or Group B will justifi- 
ably give the obstetrician full assurance 
that normal deliver}? is most probable : it 
will be appreciated that abnormal delivery 
enforced for reasons other than dispropor- 
tion cannot be anticipated by radiological 
but by clinical means. 

We feel that the reliability of the predic- 
tion of normal delivery alone gives full 
justification for tlie use of antenatal radio- 
logical investigation. The reader may be 
reminded that all the patients in this survey 
were critically selected on clinical grounds. 

Group C. (Minor disproportion. Difficult deliverj')- 
Total cases, 30. Not assessable, 6. Total access- 
able, 24. 

Correct, ii. Forceps aid, no disproportion, o. 
-Incorrect, 13. • 

Substantially correct, ii. 

This is a borderline group and, as might 
be expected, shows the greatest number of 
incorrect predictions . The fault has clearly 
been a trend to undue pessimism. In all 
of fte 13 "incorrect” cases, a normal 
unaided delivery took place without signs 
of disproportion. 

It is of interest that the average birth- 
weight in the "correct” cases (those in 
which there was evidence of some dispro- 
portion during labour) was 8 pounds, and 
that the average birth-weight in - the 
mcorrect ’ ’ cases was 7 pounds 3 ounces. 
Has this tendency to undue pessimism 
been a serious error ? We feel that it has 
not, because at least a sense of awareness 
for potential dystocia will be fostered in 
the mind of the responsible clinician. In 
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this Group C there are examples of cases 
witli identical pelvic and cephalic measure- 
ments, some shoumg dystocia, others 
having easy labours. 

In some cases thought to show minor dis- 
proportion radiologically, it is clear that 
with adequate forces and easy moulding, 
no sign of disproportion has been manifest 
during labour. With weak expulsive forces, 
these cases of anticipated "minor dispro- 
portion” might have become examples of 
moderate or even major disproportion 
clinically. 

It is surely the duty of the radiologist to 
state that minor disproportion is potenti- 
ally present even though it may not become 
manifest during labour. 

The week-by-week follow-up of cases has 
certainly helped one of us (E.R.W.) to 
realize that some features initially regarded 
as unfavourable need not have been looked 
upon as necessarily significant. However, 
it has only been during the work on this 
survey that the full realization has matured, 
so that in future work a less pessimistic 
view will be taken of certain features in the 
lower pelvic straits. One of us (E.R.W.) 
has felt strongly that radiologists have an 
especial responsibility concerning outlet 
contraction, and in his anxiety not to over- 
look the significance of niinor degrees of 
outlet contraction undue importance has 
been given to the sub-average outlet. 

The following conclusions concerning the 
lower pelvic strait have been reached 
during this survey : 

(а) The pubosacral or antenor postenor 
outlet diameter may be as small as 3-75 
inches, even uith a narrow subpubic arch, 
without necessarily causing arrest of an 
average full-time foetal head.^ 

(б) The ischial bispinous diameter may 
be as small as 3.6 inches, even with a 
narrow subpubic arch, without necessarily 
causing arrest of an average full-time foetal 
head. 
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(c) The combination of a narrow sub- 
pubic arch, an ischial bispinous diameter 
of less than 3.8 inches and a pubosacral 
diameter of less than 4 inches (the lower 
strait of the funnel pelvis) carries a serious 
significance. 

In Group C, of 25 assessable cases, 22 
had either a normal delivery (15) or for- 
ceps (7), 2 cases had Caesarean section as 
an outcome of trial labour, and i had 
“failed forceps and craniotomy." Thus 
22 of the 25 cases were not associated with 
serious danger to the mother. In further 
practice in this group the majority would 
be satisfactorily treated as in-patients in a 
hospital under the care of an obstetric con- 
sultant, and a minority might be recom- 
mended for trial labour. 

Group D. (Moderate disproportion; abnormal 
delivery; normal most improbable). 

Total cases, 25. Not assessable, 8. Total 
assessable, 17. 

Correct, 9. Forceps aid, no disproportion, o. 
Incorrect, 8. 

Substantially correct, 9. 

Of the 8 faulty predictions, the bad 
prognosis in 7 cases was based on outlet 
considerations and the remarks made 
above in Group C also apply here. The 
one faulty prediction concerned with the 
inlet was given in a case with a true conju- 
gate of 3.45 inches, a child of 6 pounds 2 
ounces being delivered without difficulty. 

Of the “correct" cases, 2 had Cae- 
sarean section enforced after unsuccess- 
ful trial of labour, 6 had forceps for mid- 
pelvic or low arrest and i had a difficult but 
unaided delivery after induction at the 35th 
week. 

Of the 8 “incorrect" cases, all had 
normal unaided deliveries, 2 showing 
unusually strong pmns and the average 
birth-weight was 6 pounds 11 ounces, as 
against 7 pounds 10 ounces in the “cor- 
rect” series. 


In Group D of the 17 assessable cases, 
15 had forceps or normal deliveries unas- 
sociated with serious danger to the mother. 
In future practice, cases placed in this 
group will be those in which trial of labour 
would usually be recommended. 

Group E. (Severe disproportion; abnormal deli- 
very; normal impassible). 

Total cases, 21. Not assessable, 15. Total 
assessable, 6. 

Correct, 4. Forceps aid, no disproportion, 0. 

Substantially correct, 4. 

In the majority of cases here with severe 
or absolute disproportion, elective Cae- 
sarean section has been performed. Whilst 
in the majority the grave disproportion has 
been recognized clinically, there is evidence 
that the degree of the severity has not been 
appreciated in some until the radiological 
study has been made. In some cases, the 
decision to perform Caesarean section has 
resulted directly from the radiological re- 
port. We would draw especial attention to 
the type of case in which clinical examina- 
tion shows a minor-to-moderate inlet dis- 
proportion but in which X-ray examina- 
tion also shows severe lower strait dispro- 
portion. This type of case is fortunately 
rarely seen but if the condition is unsus- 
pected its mismanagement may well lead 
to a major obstetric tragedy. 

Of the 4 cases assessed as “ correct", 2 
had enforced Caesarean section after un- 
successful trial of labour, i had a Caesarean 
section with an impaction of the head at 
the brim for a 60-hour labour, the birm- 
weight being 7 pounds 7 ounces. In the 
4th case there was a very difficult forceps 
delivery of a baby weighing 5 pounds 5 
ounces in fixed low arrest. 

Of the 2 cases assessed as “ incorrect > 

1 had a normal delivery of a 4 pounds 3 
ounces baby at the 34th week. The 0 er 
had an uneventful normal delivery 0 a 
6 pounds 8 ounces baby. The predic on 
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here can only be described as a mental 
aberration and if re-examined the cases 
would be put in Group C. 

In future practice the majority of cases 
placed in Group E might well have elective 
Caesarean section or, with the minority, a 
trial of labour. 

Observations on the Caesarew 

Sections, Forceps Deliveries and 
Trial Labours in the Survey. 

An anatysis of the special forms of clini- 
cal conduct of cases in terms of prediction 
groups is shown in Table III. 
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performed because of total inlet arrest 
(this had been placed in Group E). In the 
other 6 cases (2 in each Groups C, D and 
E) under trial labour conditions, Caesarean 
section was the enforced outcome because 
of a failure of spontaneous deliveiy. 

Of the 49 cases, 10 had had previous 
Caesarean section (A, 3; B, 2; C, 2; D, 2; 
E, i) and no doubt, at least in the A and B 
cases, the obstetrician was influenced in his 
decision to operate by the existence of a 
scar in the uterus, although the radiological 
evidence w'as such that normal delivery, 
could have been expected. 


Table III. 


A7ialysis of Caesarean Sectiojis. Forceps Deliveries aijd Trial Labours 
in Terms of Prediction Groups. 


Clinical Prediction 
conduct group 

Total 

Not 

assessable 

Correct 

Forceps aided 
no disproportion 

Incorrect 


' A 

10 

10 

- - 



Caesarean 


6 

6 

— 

— 

— 

section 

‘ C 

6 

4 

2 

— 

— 

(49 cases) 

D 

9 

7 

2 

— 

— 


E 

iS 

15 

3 

— 

— 


^ A 

17 

I 

— 

15 

I 

Forceps 

B 

7 

X 

2 

3 

I 

deUvery 

C 

7 

I 

6 

— 

— 

(39 cases) 

1 D 

7 

1 

6 

— 

— 


1 E 

I 

— 

I 

— 



r A 

22 

I 

20 

I 

— 

Trial j 

B 

7 

— 

7 

— 

— 

labour ' j 

C 

9 

— 

6 

— 

3 

(50 cases) 

D 

9 

— 

6 

— 

3 


E 

3 

— 

3 

— 



The Caesarean Section Cases. 

In the series of 300 cases, 49 patients 
were delivered by Caesarean section. In 
42 of these cases, the prediction could not 
be tested (not assessable). There was a 
correct” prediction in the remaining 7 
cases. In i of these, which was not booked 
as a trial labour. Caesarean section was 


The indications for Caesarean section in 
the 49 cases are set out below, under their 
respective groups, in Table IV . 

Cases with Previous Caesarean Sections 
hut no Repetition. 

Whilst discussing the Caesarean section 
cases it is of interest to note that in 
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the series there were lo patients on whom 
Caesarean section had been previously per- 
formed for reported disproportion, but 
who were not booked for repeat Caesarean 
section : 9 of these cases were placed in 
Group A, and i in Group C. The latter 
case showed a low arrest and had a simple 
forceps delivery of an 8 pounds i ounce 
baby. Of the g Group A cases, 6 had un- 
eventful deliveries, the birth weights being 
8.3, 7.14, 6.1, 6.9, 7.2 and 8.6; the other 
3 cases showed uterine inertia and were 
delivered by forceps without difficulty of 
infants weighing 7.12, 8.3 and 8.10. 


disproportion (7 for persisteiit occipit(F 
posterior, 2 "low " forceps in heart cases, 
4 for primary uterine inertia, 2 for foetal 
distress, i 'for maternal distress). In 3 of 
the cases previous Caesarean sections had 
been performed, the forceps being applied 
in each for uterine inertia. The remaining 
case, one of deep transverse arrest, was 
assessed as an " incorrect ” prediction. 

In Group B there were 7 cases : i was re- 
garded as "not assessable” (forceps 
applied for persistent occipito-posterior). 
In 3 cases forceps were applied for reasons 
other than disproportion (2 wth prolonged 


Table IV. 

Indications for Caesarean Section Under Prediction Groups. 




Case numbers in prediction groups 

Indication 

A 

B 

C 

D 

E 

Total 

Previous Caesarean 

••• 3 

2 

2 

2 

I 

10 

Disproportion in primigravida 

... - 

- 

- 

2 

13 

15 - 

Disproportion with history of previous 
difficult delivery 

... — 

— 

— 

3 

2 

5 

Failed trial labour 

... - 

- 

2 

2 

2 

6 

Elderly primigravida 

... 4 

- 

- 

- 

- 

4 

Previous stillbirth after difficult delivery 

... - 

I 

2 

- 

- 

3 

Mitral stenosis 

I 

I 

- 

- 

- 

2 

Placenta praevia 

I 

- 

- 

- 

- 

I 

Miscellaneous 

I 

2 

- 

- 


3 

Group totals 

10 

6 

6 

9 

18 

49 


The Forceps Cases. 

A review of the forceps cases is of especial 
interest in relation to the forecast of diffi- 
culty at the lower pelvic levels — a difficulty 
by no means easy to anticipate clinically 
before the onset of labour. 

There were 39 forceps deliveries in the 
series of 300 cases (Table V). In Group A 
there were 17 cases. In 16 of these the 
forceps were applied for reasons other than 


second stage and persistent occipito- 
posterior, I with Bonney forceps in a breech 
delivery). In 2 cases ■with deep transverse 
arrest the prediction was regarded as 
" correct ” in view of the clear reservations 
made in the radiological report. One case 
was regarded as "incorrect.” 

Thus in Groups A and B, of the 24 tor- 
ceps cases, 2 were " not assessable , 
were ” incorrect ’ ’ predictions and in 20 6 
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In Groups C and D there were i8 cases, 
12 with “ correct ” predictions and 6 with 
“incorrect" predictions because normal 
delivery occurred without difficulty. 

In Group E there were 3 cases, all with 
"correct” predictions: 2 of these had 
enforced Caesarean section and the third 
ended in a very difficult forceps delivery of 
a 5 pounds 5 ounces baby. 

The Stillbirths. 

In our survey there were 8 stillbirths, 
disposed in the prediction groups as 
follows: A, 4; B, 2; C, i; D, i; E, o. In 
Group A, 2 were assessed as “ correct ” and 
2 as " forceps-aid, no disproportion ". The 
4 cases in the other groups were assessed 
as “correct," of which 3 had forceps 
deliveries. 

Thus, in 300 deliveries, there were 8 still- 
births, in 5 of which forceps were applied, 
one ending with craniotomy. 

There was i maternal death, from acute 
eclampsia, in a Group B case with forceps 
^application and stillbirth. 

A Note on the Pelvic Types in the 
Persistent Occipito-Posterior Cases 
Requiring Forceps Deliveries. 

Fourteen cases were delivered by forceps 
because of a persistent occipito-posterior 
position. The form of the inlet in these 
cases was : 

Gynaecoid 6, android 2, android-pithe- 
coid I, pithecoid-android 2, pithecoid 3. 

If the shape of the hind pelvis at the 
inlet plane alone is considered, it is found 
that the character of this pelvic zone was 
gynaecoid in 6 cases, android in 3 cases and 
pithecoid in 5 cases. 

This brief note serves to emphasize the 
significance of pithecoid and android 
characters in promoting occipito-posterior 
positions. It is of interest to note that in 
only I of these 15 cases was there a pos- 


terior position of the occiput before the 
onset of labour. 

A Note on the Problem of the High 
Head. 

One of the commonest indications for 
pelvimetiic examination is that “ the head 
is high " or that “ the head \vill not push 
in easily," the obstetrician being clearly 
suspicious of some inlet disproportion. 
From 1942 at Queen Charlotte's Hospital 
the lateral radiograph has been t^en 
routinely with the patient standing and 
it is seen from such erect radiographs that 
in a large proportion of cases referred for 
“ high head ” that the head is, in fact, en- 
gaged. It is clear that examination in the 
erect posture often will show that no 
“ high head " problem exists. It is now 
our practice, when the request form states 
that a “ high head " is the indication for 
reference of ffie patient, firstly to take a 
lateral erect film only. .If this shows the 
head to be engaging or engaged, tire film 
is submitted to the obstetrician who is asked 
to decide whether a complete pelvimetric 
examination is necessary. It should be 
stressed that only cases upon which a com- 
plete examination has been made are in- 
cluded in this survey. 

Surely an important elaboration of 
routine antenatal palpation is indicated by 
tlrese findings. If the head is found to be 
high or difficult to push into the brim rvilh 
the patient supine or sitting, then tha 
patient should be examined standing. I 
is suggested that many a ' ' high head wr 
then be found to have engaged, and tha 
no real problem remains in such cases. 

Conclusion. 

A brief review of the overall figures iu 
the survey \viU serve to conclude tins paper. 

(i) In the series of 222 cases deiivere 
without any mamfestation of dispropo 
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tion, 200 cases (go per cent) were predicted 
as likely to have deliveiy vdthout dispro- 
portion. 

(2) Of 54 cases having abnormal de- 
liveries due to disproportion, 51 (94.4 per 
cent) were predicted as likel}^ to have ab- 
normal or difficult deliveries because of 
disproportion. 

(3) Of the whole surv’ey of 300 suspect 
cases referred by expert clinicians, the pre- 
diction was wholly "correct” in 83 per 
cent of the 253 assessable cases and " sub- 
stantially correct” in go.ii per cent; the 
difference between "wholly correct” and 
“substantially correct” being explained 
by the inclusion in the "substantially 
correct ” figures of those cases with forceps- 
aided deliveries but without signs of dis- 
proportion during labour. 

These figures may be regarded as a 
measure of the reliability of information 
which was obtained by radiological pelvi- 
metry at Queen Charlotte’s Hospital in a 
group of cases which had been selected 
mostly by experienced obstetricians be- 
cause they presented some clinical ante- 
natal problem — a critically selected group. 
It is suggested that -with due interest on the 
part of the radiologist the prediction or 
prognosis of the course of delivery in terms 
of relative foetal-pelvic proportions, may 
reach a liigh degree of reliability, therefore 
it may be inferred that the examination and 
the opinion based upon it, may be of very 
great value. 

In our series those predictions which 
have been proved to be erroneous have, 
almost without exception, been unduly 
pessimistic. Such errors have not once led 
to obstetric tragedy but rather have ensured 
that added watchfulness has been main- 
tained in patients whose pelves could not 
be regarded as functionally ideal in shape 
or in size, qualitatively or quantitatively 
for childbearing. 

We sincerely hope that this paper will 
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give those obstetricians who are interested 
in the radiological study of foetaJ-pelvic 
relationships a clearer concept of the reli- 
ability of the method. Further, we hope 
that it will stimulate those radiologists who 
have not evinced any especial interest m 
obstetric radiology to prove to their obstet- 
ric colleagues, and to themselves, the con- 
siderable value of the information that may 
be gained. 

Whilst radiological examination and 
opinion must essentially remain in a secon- 
dary place to clinical examination and 
opinion, we feel that antenatal X-ray 
studies should play an important role in 
helping obstetricians towards the achieve- 
ment of an increasing accuracy in the 
antenatal assessment of the Iffiely course of 
labour, and to aid them in their choice of 
the best method of delivery in borderline or 
difficult cases. 

We trust that this survey ^vill help to- 
wards this goal. 
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We think that the following case of con- 
cealed accidental haemorrhage complicated 
by both pituitary and renal necrosis, the 
first to be described in this country, is worth 
recording. Analysis of the findings suggests 
various points which may throw some light 
on the mechanism of production of these 
complications. 

Case Report. 

Mrs. E. C., aged 31, 2-para; was admitted to this 
hospital on August 27th, 1945, complaining of 
severe constant abdominal pain of 5 hours duration. 
Her past and family history were not significant. 
In 1937 she had had a full time normal delivery. 
In 1941 she had had a 7-months’ premature still- 
birth, attributed to the cord being round the child’s 
neck. 

History of present pregnancy. Last normal 
menstrual period, January 20th, 1945. Expected - 
date of delivery October 27th, 1945. She booked 
at her local clinic on June 26th, 1945, and attended 
again on July 25th. The urine showed no abnor- 
mality on these 2 visits, and the blood-pressure 
readings were 100/70 and 100/60 respectively. The 
Wassermann and Kahn reactions were negative. 
Evidently she was not a co-operative patient since 
she did not take vitamins and iron as advised. 


* Read at the 70th annual meeting of the Patho- 
logical Society of Great Britain and Ireland, West- 
minster Hospital Medical School, January 4th, 

1946. 


Since the latter attendance she had had occasional 
frontal headaches without visual disturbances. 
Appetite and sleep were normal, but there had 
been some oedema of the feet for the 3 days prior 
to admission. 

She was watching cricket on the, afternoon of 
the 26th August, and on returning home felt a 
desire to micturate, went to the toilet and passed 
a small quantity of urine. Then it was, at 
7.15 p.m., that she began to have severe, constant, 
abdominal pain. She felt " her tummy turn, 
tighten, and fill up.” She fainted and was 
admitted to this hospital 5 hours later; having 
vomited several times, but having had no bleeding 
or shoulder pain. 

On admission the patient ^vas 'found to be very 
cold and shocked with marked pallor, oedema of 
the legs tw'o-thirds of the way up to the knees and 
also of the lower abdominal wall; no icterus. The 
pulse was 120, of fair volume; blood-pressure, 
150/80. Abdomen: Fundus, size of 34 

gestation (31 weeks by dates), very tense and tender 

and foetal parts not palpable; foetal heart no 
heard. Fundi and discs normal. Vaginal inspec 
tion revealed very slight bleeding. A diagnosis p 
concealed accidental haemorrhage was made, an 
the patient immediately treated for shock on 
usual lines of heat, blocks to the foot of the e , 
injection of morphia, gr. and, after ** 

been taken for a haemoglobin (5 g. per cen ) an^ 
blood urea (57 mg. per cent) estimation, ® 
transfused with 2 pints of Group O4 bloo', 
being no rhesus negative blood available a 
time. 
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Progress. AVhile setting up the transfusion tlie 
membranes bulged at the perineum; these were 
artificially ruptured and non-blood-stained liquor 
escaped. Shortlj’' afterwards a fresh stillborn 
infant with placenta and membranes were delivered 
together. 

Twenty-six punces of old and fresh clot and 
tom placental cotyledons were then expressed, and 
the patient was given an intramuscular injection 
of ergometrine 0.5 mg. There was very slight loss 
afterwards. The placenta was grossly irregular 
and indented throughout almost half its area, being 
9 ounces in weight. Immediately after delivery a 
catheter specimen of urine, total ounce, revealed 
750 mg. albumin per cent. 

Thereafter the patient was nursed in a darkened 
quiet room. She vomited on and off but managed 
to retain water. During the next night she passed 
very small quantities of imue on 2 occasions. On 
the morning of the 28th she was still oedematous, 
and also, now, were her face and e5'elids. There 
was severe frontal headache, and she was still 
vomiting. The pulse was 92 per minute, blood- 
pressure 130/80, blood urea 106 mg. per cent. 
During the da}*- a further i ounce of urine was 
passed, but as there appeared to be almost com- 
plete suppression of urine, she was given r litre 
of isotonic sodium lactate intravenously, in an 
attempt to bring about diuresis. This was followed 
by I litre of 5 per cent glucose saline at a slow drip. 

Next morning, August 2gth, only a few drops 
of urine were obtained by catheter, and there was 
definite bilateral renal tenderness. For the next 
2 days her general condition remained unaltered, 
although by the graphs (Fig. i) it will be seen that 
her output of mine \vas still negligible, and the 
blood urea and serum potassium were rising. On 
the morning of August 31st she complained of 
indigestion and bilateral renal pain. The tongue 
was moist and slightly coated, there was no altera- 
tion in the oedema, and the fundi and discs were 
normal. By the evening she was rather drowsy 
and the respirations somewhat acidotic, and she 
was not drinking well. She suddenly collapsed and 
died on the morning of September rst, the 7th 
day of her illness. 

At no time were measures required for the treat- 
ment of symptoms of engorged breasts. 

Although the intake of fluid had been satisfac- 
tory until the last 18 hours, her total output of 
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urine from the onset of abdominal pain had been 
approximately 4 ounces in days. 

The postmortem blood findings were : blood 
urea, 216 mg. per cent; serum potassium, 32.8 
mg. per cent; plasma chlorides, 505 mg. per cent. 
In addition her blood group was found to be A2 
Rh negative, with no anti-Rh agglutinins in her 
serum. The husband was group O4 Rh positive. 

Postmortem Findings. 

The postmortem examination was made 3 hours 
after death. The abdomen contained 150 c.cm. 
clear fluid, the right pleural space 350 c.cm. and 
the left space 150" c.cm. clear eSusion. The tissues 
in general were oedematous. 

Genito-nrinary system,. The right kidney weighed 
210 g., the left 240 g. Perinephric fat was abund- 
ant. The capsules stripped easily revealing a 
smooth subcapsular surface mottled by alternating 
small haemorrhagic and intensely pale zones 
(Fig. 2). The cut surfaces showed a striking wide- 
spread anaemic infarction limited to the cortex 
and columns of Bertini (Fig. 2). There were bands 
I to 7 cm. long, wedges and small irregular areas a 
few mm. across of pinkish-yellow, firm, coagulative 
necrosis, bordered by a fine wavy margin of reactive 
hyperaemia about i mm. thick. These hyperae- 
mic borders were both subcapsular and in the 
cortico-medullary demarcation line. Scattered 
between the infarcts were a few streaks of surviv- 
ing cortex. The medulla was congested. Allrdsible 
branches of the renal arteries and veins were free 
from thrombus. The renal pelves were normal, 
the left ureter normal, the right ureter slightly 
dilated. The bladder was markedly contracted, 

■ its mucosa oedematous, the ureteric orifices patent. 

The uterus was enlarged and thick walled (3 to 
4 cm. in its thickest portion) and showed 2 large 
crops of subperitoneal petechiae lying round the 
origin of each Fallopian tubs and extending on to 
the Fallopian tubes and round ligaments. The 
cut surface showed extension of the petechiae into 
the superficial myometrium. Many venous sinu- 
soids in the uterine wall were thrombosed. The^ 
placental site appeared healthy. There was a small 
atrophic corpus luteum of pregnancy in the left 
ovary. Neither ovary was engorged. The right 
ovarian vein was enormously distended by throm- 
bus (maximum diameter 3 x 2.5 cm.) from its 
origin up to its entry into the inferior vena cava. 
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into the lumen of which clot protruded. But there 
was no main caval thrombosis. The proximal 8 cm. 
of the left ovarian vein was also thrombosed, but 
not distended. 


was enlarged, unusually pale (rendering the pattern 
obscure) and showed scattered dilated subcapsu- 
lar veins. The gallbladder contained about, ao 
facetted mixed stones, though its mucosa and duct 



Fig. I 

Chart showing Clinical and Biochemical findings. 

Note from above down: i. Blood pressure readings: note absence of hypotension. 
2. Intake maintained and output negligible. 3. Biochemical findings (rising blood urea 
and serum potassium, and falUng plasma chlorides). 4. Haemoglobin readings. Death 

occurred on the 6th morning. 


Cardiovascular system. The valves, chambers 
and muscles of the heart (280 g.) appeared healthy. 
The coronary arteries, the aorta and branches were 
smooth walled, elastic and free from atheroma. 
There was postmortem clot in the pulmonary 
artery. 

Respiratory system. Apart from a moderate 
degree of marginal emphysema and partial collapse 
of their bases, the lungs appeared healthy. The 
mediastinal lymph-nodes were normal. 

Alimentary system . The tongue was moderately 
furred. The pharynx, oesophagus, stomach and 
intestines all appeared normal. The liver (1920 g.) 


appeared healthy. The bile-ducts were patent. 
The pancreas appeared healthy. 

The spleen (300 g.) was enlarged, its pulp fir™' 
the Malpighian bodies prominent. The adrenas 
appeared normal. The thyroid gland was rich in 
colloid. The breasts were heavy and tense and 
when incised gave out spurts of milk. The vertebra 
bone-marrOw was pale. The right femur con 
tained pink marrow in its upper tivo thirds, u 
did not show any gross medullary bone resorption 
The brain (1280 g.) and its basal vessels were 
normal. There was a haemorrhagic oedema 0 
pituitary stalk. The hypothalamus was not en- 
gorged. The pituitary gland was fixed whole 1 
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Zenker-formol solution and tlien bisected. After 
the chromate had been washed out the cut surface 
of the gland presented a massive anaemic infarc- 
tion of the pars anterior bordered by a thin 
subcapsular haemorrhagic zone. The naked-ej'e 
appearance was identical with that of the renal 
coagulative necrosis (Fig. 2). 

Microscopic Findings. 

PituUary. The anterior lobe shows a massive 
coagulative necrosis which has left only a few 
surviving cells scattered under the capsule and in 
the posterosuperior angle beneath and in front of 
the stalk. The pituitary cells have lost their haema- 
toxyphil nuclear staining. The central sinusoids 
are empty but those nearer the periphery contain 
numerous polymorphonuclear leucoc3rtes (many of 
them vacuolated and showing pyknotic nuclei) 
(Fig. 3). The sinusoids suppl3’ing the surviving 
cells are engorged. The basement-membranes can 
still be stained by anUine blue so as to show up 
the ' skeleton ’ of the infarcted area. And many 
of the parenchymatous cells, which stain a uniform 
pink with haematoxylin and eosin, show ghostly 
remnants of nuclei and granules when stained by 
Mallory's or Biggart’s method. The pars inter- 
media and posterior appear normal. The sinusoids 
of the stalk are intensely engorged and the inter- 
stitial tissue at its upper end is flooded with red 
cells. The arterioles are not thrombosed. But the 
veins of the stalk, both large and small, contain 
varj^ing types of thrombus : amorphous hyalinized 
red-cell masses, organizing flbrin and entangled 
cells, and conglutinated red cells (Fig. 4). The 
age of the pars anterior necrosis, judged by the 
parenchymatous karyolysis, the pol5niioiphonu- 
clear infiltration and the absence of secondary 
atrophy lies between 3 and 9 days and tallies with 
the 6 days’ survival after delivery. 

Kidneys. The cortex and columns of Bertini 
show a widespread ischaemic coagulative necro- 
sis split up by slender streaks of surviving renal 
tissue which is also present as a thin layer under- 
neath the capsule (Fig. 5). The medulla is con- 
gested but nowhere infarcted. In the depths of 
the infarcted cortex, karolysis is complete and 
there is no leucocjdic infiltration; the ghosts of 
glomeruh, tubules and vessels (including dead 
interlobular arteries distended with hyalinized 
fibrin thrombus) are readily made out (Fig. 6). 
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The edges of the infarcted areas show a heavy inter- 
stitial infiltration with degenerate fatty poly- 
morphonuclears and occasional patches of inter- 
stitial haemorrhage. The zone of demarcation 
between living and dead cortex is surprisingly 
sharp. It cuts right across the renal structures 
so as to leave some arterioles and some glomeruli 
bisected into a living and a dead half. There is 
not any evidence in the living glomeruli of anj' 
previous widespread ischaemic changes nor of any 
eclamptic oedema of the capillai^ basement mem- 
branes. The living tubules contain cast material 
and desquamated cells, a few of the living cells 
are fatty. There are occasional terminal inter- 
lobular and afferent arterioles in the living cortex 
which are distended and occluded by hyalinized 
material (resembling fused red cells). These 
vessels are surrounded by a small zone of poly- 
morph on u cl ears and histiocytes. Elastic stains 
confirm the extraordinary', almost "paralytic” 
dilation of some of the interlobular arteries, par- 
ticularly in the infarcts (Fig. 6). These stand out 
in all sections. Non-thrombosed interlobular 
arteries at the edge of the infarcted tissue show 
commencing acute necrosis of their walls and a 
surrounding zone of radially grouped pyknotic 
leucocytes — a typical acute arteritis (Fig. 7). The 
interlobular and arcuate arteries and veins are free 
from thrombus or disease, some interlobular 
arteries show a mild elastosis. The age of the 
infarcts, judged by the degree of parenchymatous 
karyolysis and marginal interstitial polymorpho- 
nuclear infiltration, talhes well with the climcal 
history of 6 day's anuria. Thus, the renal necrosis 
judged histologically is likely to be of the same 
age as the pituitary necrosis. 

The picture as a whole suggests the following 
possible interpretation of the tram of events. The 
infarcted terrain is that supplied by the interlobular 
arteries. These appear to have been primarily- 
obstructed by stasis leading to thrombosis which 
has spread both backwards and forwards along 
these vessels. The grossly diminished or complete 
loss of blood-flow led to renal functional failure 
and ischaemic necrosis. How the stasis arose and 
the significance of the arteritis are discussed later. 

Pancreas. The glands and islets are normal. But 
there is a striking arteritis in all stages of develop- 
ment which involves many- of the s m all and large 
vessels. The earlier lesions consist of fibrinoid 
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necrosis of a segment of the adventitial coat. The 
necrotic collagen is infiltrated with pyknoticnuclci. 
The next development seen is an extension of 
the necrosis into the media and a brisk perivascu- 
lar inflammation. In the advanced stages, the 
whole of the adventitia and much of the media is 
swollen and replaced by fibrinoid material and 
somewhat radially arranged pyknotic nuclei 
(Fig, 8). The perivascular interstitial tissue is 
heavily infiltrated with histiocytes and polymor- 
phonuclears some of which extend into the sur- 
rounding pancreatic glandular tissue. The lumen 
of the vessels is free from thrombus. The only 
thrombosed vessels present are a few small arteri- 
oles and venules lying in the neighbourhood of a 
gravely involved larger vessel. 

Liver. There is a widespread fine fatty droplet 
change aflecting all zones of the lobules and, in 
addition, occasional cenfrilobular focal necroses 
(small collections of dead liver cells infiltrated with 
fresh polymorphonuclears). There "is no eclamptic 
periportal haemorrhagic necrosis. 

Uterine wall. Some of the subperitoneal muscle 
• fibres are vacuolated and show glycogenic degenera- 
tion of their nuclei. This same layer is rendered 
prominent by the presence of numerous interstitial 
aemorrhages. Many uterine veins are distended 
■and filled with aseptic fibrin thrombus showing, as 
yet, practically no organization. The uterus is 
lined by fibrin, entangled red cells and masses of 
pyknotic nuclei derived from decidual cells and 
polymorphonuclears. There are scattered cystic 
healthy endometrial glands of the basalis layer. 

Right ovarian vein. This is distended by throm- 
bus which consists chiefly of massed red cells (stiU 
containing haemoglobin) -traversed by strands of 
fibrin, conglomerated platelets and entangled 
leucoc 5 rtes. It all looks of recent formation (less 
than 5 days). The muscularis has been thinned 
by distension. The adventitia is oedematous and 
contains fibrin and free red cells which have spread 
a little way into the surrounding fatty connective- 
tissue. 

Spleen. There is a moderate increase of poly- 
moiphonuclears in the pulp and occasional 
megakaryocytes in ■the sinusoids. 

Gall bladder. The outer connective-tissue coat 
shows a mild perivascular inflammatory infiltra- 
tion with lymphoc 3 H;es and neutrophil and eosino- 
phil polymorphonuclear leucocytes. 


Breast. The acini show a well-marked lacfafion 
hyperplasia. Their lumens and lining cells are dis- 
tended with fat droplets. 

Sections of the lung, heart-muscle, hypotha- 
lumus, bone-marrow, cervix, adrenal, thyroid and 
left ovary (which contains a well vascularized 
corpus luteum of advanced pregnancy) do not show 
any essential pathological changes. 

It is clear from the above clinical history and 
the naked-eye and microscopic postmortem find- 
ings that death was due to renal failure broug’nt 
on by the massive renal necrosis which had most 
likely occurred 6 days previously at the time of 
the concealed accidental haemorrhage. One 
cannot gauge to what extent the pituitary necrosis, 
which had occurred at the same time, contrihited 
towards the death. 

Discussion. 

Sheehan’ found ii cases of postpartum 
necrosis of the anterior pituitary in a con- 
secutive series of 59 postmortem examina- 
tions of women dying in the puerperiuin. 
Thus, there is about a i in 5 chance of its 
occurrence together with renal cortical 
necrosis. He also found that in 24 of 28 
recorded cases there was a histoty of hae- 
morrhage at delivery. All these patients 
were “collapsed.” Since haemorrhage 
and “collapse” are present in almost all 
cases of renal cortical necrosis, the chances 
of its coincidence with pituitary necrosis 
must be even higher than i in 5. Sheehan 
thought the pituitary necrosis resulted from 
haemorrhage and “collapse” rather than 
^ ^tox&0rxii3. ^ ^ ^ 

Tomlinson' described a case of combined 
pituitary and renal necrosis in a mulupara 
aged 28, who was admitted in the 38th wee 
of her third pregnancy suffering from a 
urinary tract infection. Followng forceps 
delivery of a stiUbom infant and manua 
removal of the placenta she went in 
severe shock. She developed anuna a 
died 6 days later of uraemia. Sheldo^ 
Hertig' described 2 cases of renal cord 
necrosis in which postmortem examma 




Fig. 2. 

Right kidney and pituitary. (Photograph reduced to half 
natural size.) Widespread pale cortical necrosis bordered by 
a thin hyperaemic zone, mottled subcapsular surface, ischae- 
mic cut surface of pituitary gland. 



Fig. 3. 

Pituitary gland. (Photomicrograph [ x 175], Formol-Zenker, Haema- 
toxylin and Eosin.) Border between living cells of the pars anterior to 
the left and dead to the right. 


I.D. & A.H.C.W. 




Fig. 4. 


I.D. & A.H.C.W. 




Fig. 5. 

Kidney. (Photomicrograph [ x 90], Formol-Zenker, Haematoxyliu 
and Eosin.) Oedcinatous congested renal capsule separated by a thin 
hj’peraemic zone infiltrated with leucoc3'tes from underlying infarcted 

cortex. 



Fig. 6. 

Kidney. (Photomicrograph [x 60], Formol-Zenker, Haematoxylm 
and Eosin.) Distended thrombosed interlobular artety giving oS two 
afferent arterioles which are also thrombosed, in the infarcted cortex. 
I.D. & A.H.C.W, 




Fig. 7. 

Kidney. (Photomicrograph [x 175], Formol-Zenker, Haemato.xylin 
and Eosin.) Acute arteritis of an interlobular artery at the edge of an 
infarcted area. 










Fig. 8. 

Pancreas. (Photomicrograph [ x 90], Formol-Zenker, Haematoxylin and 
Eosin.) Acute necrotizing arteritis with inflammation spreading into the 

interstitial tissue. 
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revealed anterior pituitar3aiecrosis as well. 
The 1st was a multipara aged 33 who went 
into labour 7 weeks from tenn following 
signs of toxic separation of tlie placenta. 
She died 7 days later having passed onlj' 
30 c.cm. of urine since delivei^L The 2nd 
was a multipara, aged 40, who went into 
labour 8 weeks from tenn following signs 
of to.xic separation of the placenta. She 
died II days later, having passed 53 c.cm. 
urine since deliverjc 

Duff and ]\Iore' reviewed the literature 
up to date on s5TOmetrical cortical renal 
necrosis. The}'’ foimd a total of 48 autlien- 
tic cases following pregnane}'. Pituitary 
necrosis was not described in any of these. 
But, after reading the case histories, one 
is inclined to believe that in very few, if 
any, was the pituitary gland examined 
microscopically. Since 1941, 6 cases of 
renal necrosis have been described and an 
associated pituitary necrosis found in 3 of 
them, as quoted above. It seems reason- 
able to presume that a careful examination 
in future cases of renal necrosis Avill reveal 
a frequent association with pituitary 
necrosis, and that our case, and those of 
Tomhnson, Sheldon and Hertig, are by no 
means the rarities they at present appear 
to be. 

Each of these 2 conditions has been 
excellently reviewed^’ ■* already, but various 
points in our own case are worth further 
discussion. 

Pituitary gland. The haemorrhagic state 
of the stalk and the presence in it of throm- 
bosed sinusoids were also seen by Sheldon 
and Hertig. The anatomy of the venous 
sinusoids of the stalk has been carefully 
investigated by Wisloki and King.® They 
proved that these are ‘ ‘ portal’ ’ veins which 
supply the sinusoids of the pars anterior 
together with branches of the superior 
hypophyseal arteries. The sinusoids of the 
pars anterior drain into the cavernous 
sinus. Popa and Fielding,® v'ho first 
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identified the pituitary "portal” veins, 
believed, on the contrary, that the direction 
of flow was towards the hypothalamus. The 
findings in this case of a necrotic pars 
anterior and a normal hypothalamus con- 
firm Wislocld’s view of the direction of 
flow, and at the same tim,e imply that the 
pituitary "portal” veins play a much 
bigger part than the arteries in the blood 
supply of the pars anterior, at all events, 
in late pregnancy. 

Accidental haemorrhage. We could not 
find a cause for the retroplacental haemor- 
rhage. The histology of the uterus ruled 
out sepsis. There was not any evidence of 
eclampsia or essential hypertension or 
glomerulonephritis in the Icidneys. The 
section of right ovarian vein showed the 
thrombosis to be of too recent origin to have 
played any precipitating role. 

Renal necrosis. It is possible to suggest 
a vascular mechanism without resort to 
toxins. Duff and More* concluded in their 
review that ‘ ‘ some unknown factors, 
given suitable conditions, cause distur- 
bances in the terminal arteries of the renal 
cortex, the damage done depending on the 
sensitivity of these vessels to irritation. 
That in pregnancy these vessels may 
become hypersensitive. That varying 
hypersensitivity and intensity of irritation 
may lead to a series of vascular degenera- 
tive changes, including necrosis of the wall 
and thrombosis. That the same sized 
arteries of other organs are also hypersen- 
sitive; though to a less degree.” It seems 
to us that the unknown factor may be 
simply the reflex vasoconstriction which 
follows blood loss and is directed towards 
accommodating the vessels to the reduced 
blood volume and maintenance of the mean 
arterial pressure. The point that tliere is 
a definite association of symmetrical renal 
necrosis with haemorrhage and collapse 
needs no labouring. 
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Evidence for a reflex vasoconstriction 
can be seen that among Duff and More's 
4S cases of renal necrosis, in the 21 which 
followed accidental haemorrhage, the 
average blood-pressure was 170/109 (the 
lowest recorded was 118/50). 

In their studies on the renal circulation 
in shock Lauson, Bradley and Cournand' 
found evidence of a considerable degree of 
renal vasoconstriction in most cases (in- 
cluding the post-haemorrhagic state), and 
indications that blood is shunted away 
from die kidnej's. (thus confirming the 
generally held view that the oliguria or 
anuria of shock results from decreased 
circulation through Uie kidneys) . We have 
some clinical evidence in our own case that 
there was a generalized vasoconstriction 
following the 26 ounces retroplacental 
haemorrhage in that tlie patient was 
"shocked," pale, anuric and maintained 
a blood-pressure of 150/80. 'Granted the 
hj'persensitivify of the terminal renal 
arteries in pregnancy, renal arteriolar 
spasm would undoubtedily follow. Where- 
as relief of the spasm is followed normally 
by continuation of tlie circulation at a 
reasonable renal filtration pressure, in this 
case there appears to have been a block 
due to massed red cell tlirombus. The pos- 
sible factors responsible for this might have 
been intensity of tlie vasoconstriction, or 
a paralytic vascular dilatation with stasis 
following the spasm (Scriver and Oertel”) 
or the increased coagulability of tlie blood 
said to occur in the postpartum slate. 
Outside the kidneys, the centrilobular 
hepatic focal necroses are further evidence 
of a reduced blood flow as found by By- 
waters® in his studies of the liver in crush- 
ing injuries. It is interesting to note that 
the degree of anaemia 5 g. per cent 
haemoglobin, would further aggravate 
the ischaemic state of the kidneys and 
other sensitive viscera. In the 9 cases 
of renal necrosis in the literatiTre in 


which the haemoglobin level was given 
the average figure was 6 g. per cent! 
This level, after discounting the “physio! 
logical " low normal value in late preg- 
nancy and the drop due to haemor- 
rhage, _ suggests that these patients were 
anaemic before their catastrophe. 


Arlcriits. Apart from haemorrhages in 
the heart, brain and stomach, foci of necro- 
sis round vessels in the pancreas, ■* and in 
the caecum and adrenals' have been des- 
cribed. They have been attributed eitherto 
vascular spasm or to' the action of some 
toxic substance. The pancreatic arteritis in 
our case (as well as the renal) appeared 
definitely to have commenced in the adven- 
titia. The age of the lesion, judged by the 
freshness of' the polymorphonncleais 
bordering the necrotic areas, appears on 
the whole to be definitely less rather than 
more than 6 days. It is conceivable that if 
is an ischaemic necrosis resulting from 
diminished blood flow through the vasa 
vasorum associated with spasm both of the 
vasa and tli'e vessel itself. The uraemic 
state of tlie patient might account for any 
"to.xic" element- in the aetiology of the 
arteritis. It is relevant to recall that 
Byrom’" produced renal cortical necrosis 
and a necrotizing arteritis of the renal an 
gastric arteries of rats by repeated su - 
cutaneous injections of vasopressin. 

Any factor which causes 
obstruction to the blood flow through e 
terminal renal arteries viH produce J 
similar ultimate pathological pichiJ"® 
symmetrical renal coagulative . 
And since not all cases of such renal ne. - 
sis are associated with haemorrhage, 0 
that matter with pregnancy, 
more than one mechanism ® ^ 'jjj 
the renal circulation. Similarly, a 


can 


result from other causes 


(for example following sulp 0 



Combined anterior and bilateral cortical necrosis of kidneys 


Ml 


described above seems to us to fit in well 
%\ith the typical findings in cases associated 
witli accidental haemorrhage. 

Conclusion. 

We suggest that, as in tlie case of pitui- 
tarj’^ necrosis, pregnancy renders the 
patient liable to suffer sjnnmetrical cortical 
necrosis as a complication of haemorrhage 
and collapse. Though tlie latter is a less 
frequent development tlian the former, it 
is not surprising to find the two conditions 
in common association. The altered 
circulatory state produces spasm and 
thrombosis of the renal terminal arterial 
segments, stasis and thrombosis of the 
stalk segment of the pituitar}^ “portal” 
venous system. The resultant anoxia of 
the tissues supplied b}^ tliese vessels 
may be aggravated bj' tlie anaemia 
associated with many of tliese cases. 
One may find further evidence of anoxic 
necrosis in the liver and possibly in the 
walls of small arteries (in the pancreas 
and adrenals). 
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Infertility in Women 


BY 


Cedric Lane-Roberts, F.R.C.S., F.R.C.O.G. ' 
Gynaecological Surgeon, Royal Northern Hospital 


The subfertilify probJem is at long last 
being tackled watli considerable zest in this 
counti3^ as is evidenced by clinics that are 
springing up, manned by enthusiastic per- 
sonnel. This being so, it may be suitable at 
this stage to pause for a while in order to 
consider the present position as regards the 
investigation of this complex subject. 

Just now it looks as if there might develop 
a growing danger in some quarters of a 
tendency to over-elaboration of technique, 
for it would seem that the bulk of the people 
of this countiy, whetlier urban or rural, is 
not ripe for as thorough investigations as 
mose undertaken by our transatlantic 
friends,^ nor can the majority of them pack 
their suitcases and travel to centres where 
the “minimal sterility survey”, as for 
example that drawn up by E. C. Hamblen, 
occupies at least 3 whole days. Again, it 
may be asked, is success always eugeni- 
cally expedient in many of these stubbornly 
subfertile couples, when quality not quan- 
tity is surely the desired goal.” 

The investigation of subfertility falls into 
3 main hands ; 

A. The family practitioner. 

B. (i) The smaller of the provincial 
clinics, such as those sponsored by the 
Family Planning Association. The out- 
shining example of these is one that has 
been run since 1931 by Dr. Margaret Jack- 
son,* with the collaboration, as biologist, of 
Mrs. Clara Harvey, B.Sc. 

B. (2) The ultra-specialized clinic, which 
can call on the services of a gynaecologist, 
andrologist, biochemist, biologist, patholo- 


gist, radiologist, endocrinologist, and psy- 
chiatrist, all working together. 

It is to these ch'nics that we should look 
in the future for the regular publication of 
their research work and of their data for it 
is only by the pooling of all available results 
that we may hope to attain success. 

(A) The Family Practitioner. 

Some subfertile couples are somewhat 
shy of asking their practitioner's advice on 
their problem and prefer to go straight to 
a clinic for investigation. Such a clinic 
rightljr is always anxious to refer these cases 
back to their doctor for subsequent treat- 
ment, injections, etc. 

Other couples realize that no one under- 
stands their home life and their habits better 
than their family medical adviser, and so 
they tend to ask his help, and frequently 
sooner in their married life than those who 
go straight to the clinic. If the doctor has 
the time and the assiduity, it is surprising 
how many of his attending subfertile 
couples he can handle with success, without 
ever referring them to a specialized clinic. 
By the time he has taken a careful histoiyi 
carried out a thorough medical overhaul 
and a local examination of both partners; 
he will probably have encountered several 
subfertility factors, which he can set about 
correcting. 

Frequently some minor gynaecological 
condition calls for suitable adjustment: or, 
again, advice about the correct time for 
coitus, the taking of the daily rectal waking 
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temperature, Mdtii an explanation of the 
preluteal drop, may be die next step. The 
carefall}? judged administration of tigroid 
in certain cases, or of dienoestrol wdth 
ethisterone, or of the gonadotrophic hor- 
mones in others, will call for a working 
knowledge of the sex-hormones. Possiblj^ 
the suggesting of a glucose saline precoital 
douche may be followed by success or, if 
not, he may then be able to carry out for 
himself a Huhner's or Sims’ post-coital test, 
followed by a rough sperm count. At this 
stage the practitioner may decide that an 
endometrial biopsy or a tubal insuiHation 
or a hysterosalpingogram is indicated. 
This is when he will probably call in tlie 
clinic’s help, if he has one to turn to in the 
neighbourhood. 


(B) The Subfertility Clinic. 

If tlie problem, however, is a more com- 
plex one, then it is usual to carry out a far 
more exhaustive investigation, depending 
on Ihe facilities available at that particular 
clinic. The co-ordination and interpreta- 
tion of the results of these examinations 
usually locates one or more subfertility 
factors among the folloiving groups : 

I. Pelvic pathological lesions, either in- 
flammatory or neoplastic (the surgical 
treatment of these conditions will not be 
discussed in this paper). 

II. The cervical factor — the nature of 
the cervical plug of mucus and the reception 
of the inseminated spermatozoa. 

III. The tubal factor — ^possibly a case of 
lack of fimction; of occlusion; or of spasm. 

_ IV . The endocrine aspect on the female 
side, mfh its vai^^ing effects on the repro- 
ductive function. 


It should be possible to carry out the 
follomng special investigations at the 
clinic: 

I. - Examination of the vaginal fluid, and 
the possible taking of vaginal smears. 


II. Tubal insufflation. 

III. Hysterosalpingography, 

IV. Endometrial biopsy. 

V. Post-coital test, whether after Huh- 
ner’s or Sims’ methods. 

VI. Seminal analysis. 

VII. The investigation of endocrine dys- 
function, hormone analysis, etc. 

I. The examination of the vaginal -fluid 
is briefly with the object of excluding 
trichomonas vaginah's, or morulia, and 
with finding the pYi value. 

The vaginal smear — this diagnostic 
method has not, so far, been employed as 
extensively in this country as in America, 
where the techm’que of Papanicolaou and 
Shorris usuallyfollowed." The smears may 
be taken right through the cycle, showing 
a varying cytology and a rhythmic cyc- 
licity in the various phases. 

i. Menstrual phase smear. 

ii. Postmenstrual (early proliferative) 
smear, 4-5 days. 

iii. Pre-ovulation smear (late prolifera- 
tive), 11-12 days. 

iv. Ovulatory type smear, 13-14 days. 

V. Post-ovulatory smear, 17-19 days. 

vi. Premenstrual or secretory phase, 

from igtb day onwards. 

From comparison of the above, help is 
claimed in estimating ovarian activity, in 
assessing the effectiveness of oestrogenic, 
androgenic, and gonadotrophic prepara- 
tions, and in determining ovulation. 

II. Tubal insufflation — ^Anyone who has 
seen a case of pelvic peritonitis following 
either insutflation or hysterosalpingo- 
graphy, will proceed very carefully in 
every case, and more so in any suspect 
case. Malpas considers “in the presence 
of inflammatory appendage disease or 
its sequelae neither procedure should he 
carried out except after very serious con- 
sideration, and then onl}^ if a vigorous 
bimanual examination and a course of short 
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wave pelvic diathermy have demonstrated 
complete quiescence”.'’ The test is best 
performed either between the 4th and loth 
day after the end of the period, or in the 
premenstrual phase, when a biopsy of the 
endometrium can be taken at the same 
time. The findings at insufflation are : 

i. Normal patency — the pressure reaches 
60 to 120 mm.Hg. and tlien rapidly falls. 

ii. Non-patency. 

iii. Spasm — the escape pressure is high, 
the flow does not take place at once but, 
when it does so, its fall is rapid. If the test 
is repeated later, normal patency is shown. 

iv . Stenosis — the escape pressure is high , 
tlie fall is slow, and repetition of the test 
gives a similar result. If a kymograph 
machine is being used, which is the best as 
the peristalsis of tubal function is observed, 
then the tracing will be according to the 
above. 

Sharman in his series of nearly 500 cases 
.found several erroneous results .■* In 60 non- 
'jiatent to insufflation he found 6 patent to 
• hysterosalpingography. So, in repeated 
insufflation cases, he drew the following 
conclusions : 

i. There was not any material change 
in die tracing of a patient insufflated 
on 20 consecutive days (menstruation 
intervening). 

ii. Anaesthesia had no effect on. the 
tracing. 

iii. Around ovulation time there is some- 
times more active or more frequent peri- 

. stalsis. 

iv. No great variance in the tracing in 
repeat insufflations is found, even after 
several months, either in the level at which 
patency is established, or in the appearance 
of the tubal contraction-waves. 

V. Repeated insufflations have also 
shown that spasm, whether of lesser or 
maior degree, is not a constant state and 


that many tracings may show a normal 
patency. 

vi. The result of a single insufBation, 
with or ivithout anaesthesia, showing 
apparent non-patency, cannot be depended 
upon. 

vii. As a therapeutic measure it was 
found that, of the ensuing pregnancies, 36 
per cent became pregnant in 3 months and 
50 per cent became pregnant in 6 months. 

III. Hysterosalpingography. RTierean 
K-ra.y apparatus is handy, and the extra 
expense is not a draivback, there is no doubt 
that a higher percentage of cases subse- 
quently become pregnant after hj'stero- 
salpingography than after tubal insuffla- 
tion. The test is usually done 4 to 10 days 
after the end of the period. The use of 
anaesthesia is still debatable— many prefer 
atropine or morphine, ^ of an hour before- 
hand, ivithout anaesthesia. There are 
many types of instruments, each gjuiae- 
cologist usually keeping to one pattern. 
Neohydriol is probably the best type of oil, 
care being taken not to .use too much 
pressure or too much oil. It is always a help 
to use the screen first — watching the oil 
passing along the tubes, usually after 5 to 
6 c.cm. have been slowly injected. Some- 
times there is intense spasm, when nothing 
passes through the sphincter muscles at the 
cornua. Many and various are the findings 
by this technique, irith suitable treataent 
being called for of salpingography, intra- 
uterine tubalimplantation, shortening of the 
round h'gaments, myomectomy — especially 
if the fibroid is submucous in type— etc. 
From the above considerations the accurate 
interpretation of a hysterosalpingogram 

may be difficult. It may show blockage 
when none exists, or its interpretation may 
be so difficult that an accurate conclusion 
cannot be reached. On the other hand i 
may show patency when iimufflation has 
indicated blockage, and, in non-paten 
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tubes it reveal the precise site of block- 
age. As Malpas sa.ys “ botli procedures, 
insufflation and salpingography, are com- 
plementarj^ the one to the other and 
essentially diagnostic. Their use as primary 
therapeutic measures is likely to lead to 
many disappointments, and will tend to 
bring them into discredit. In general it may 
be said that, if tlie tubes are demonstrated 
patent, conception will ultimately occur in 
about -half the cases. If careful steps can 
be taken to exclude the other causes of 
sterility — azoospermia, anovulatory cycles, 
endometrial tuberculosis — then the propor- 
tion of pregnancies following positive tests 
viU very likety be still higher.” ^ 

IV. Eiidomeirial biopsy. This is carried 
out in the premenstrual phase, usually 
between the 24th and 26th days of a 28 
day cycle, vdth a Sharman curette, when 
there is no need for anaesthesia; but it is 
a procedure that should be done wth the 
utmost gentleness. It is impossible to dis- 
cuss the findings here, but briefly it may 
be said that it is rare to find an endometrium 
which shows no sign of progestational 
change, though in many this appears to be 
inadequate or incomplete. It would seem 
that the endometrial biopsy does not pro- 
vide a complete answer to the question as 
to whether normal ovulation has occurred, 
though it does provide important informa- 
tion about ovarian function and about 
endometrial response. Occasionally no 
period has followed the taking of a biopsy, 
presumably after fertilization has occurred. 
Endometrial biopsy not only does not 
interfere with pregnancy but apparently 
encourages decidual formation. In Shar- 
man’s recent series, 335 showed the normal 
endometrial appearances of the premens- 
trual or post-ovulatory stage, and 23 
exhibited definite anovular cycles.* Of these 
23, none became pregnant during the 
period of study, and only 2 under treat- 


ment. Anovular menstruation is therefore 
a major infertility factor, when it occurs, 
although its incidence is low. 

V. The Post-coital test. Recently Rubin 
has stated ” our results in combating child- 
lessness may be expected to improve the 
more we are prepared to investigate the 
causes of the infertile mating, rather than 
the infertile individual ' ’ . This wise dictum, 
confirmed by so many, has tended to make 
some workers focus a great deal more of 
their attention on the cervix uteri and its 
secretion, the plug of cervical mucus. 
Barton and Wiesner®’° have considerably 
developed their technique of the Sims post- 
coital test, basing their work on a paper of 
Marion Sims of 1868. They describe the 
“ ovulatory phase ” cervical mucus plug as 
“ a cordon of mucus which clings in a fairly 
well delineated cascade to the surface of the 
cervix. It is perfectly clear, colourless, 
rather viscous, and it has a low vapour 
pressure so that it can be examined atleisure 
without change by rapid drying, and it is 
invariably alkaline.” They proceed to 
describe the cyclical changes in the appear- 
ance of the cervical mucus, with changes in 
the volume, the nature, and the opacity of 
the secretion, with the density of the 
sloughed cervical cells and of the leucocytes, 
in the second phase of the menstrual cycle, 
which may become of diagnostic import- 
ance, as a mirror of ovarian function. From 
research work on the hyperfertile male we 
.may look for more help and gmdance in the 
future. There can be few more interesting 
phenomena to ■watch through the micro- 
scope than when, under the centre of a 
vasehne-ringed cover slip, has been placed 
a drop of ovulatory cervical mucus. Then 
through a gap in the ring is placed a drop of 
semen, first on one side from one subject, 
then on another side from another subject, 
through another gap. Barton and Wiesner 
have described in detail their obser\'ations 
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of the cervical mucus, concluding that 
"first, spermatozoa penetrate into the 
mucus of their own power and motility. 
This penetration is attempted by many but 
achieved by only a comparatively small 
proportion of the sperms approaching the 
interlace. This again corresponds to obser- 
vations in vivo where the total number of 
sperms penetrating into the cervix does not 
exceed a small proportion of the ejaculate. 
Thirdly, the spermatozoa which have pene- 
trated into the mucus live longer than any 
of them do in the seminal fluid under com- 
parable conditions”. In summing up they 
are of the opinion that the cervix does not 
function as a mere passage or in a crude 
mechanical way, but as a highly developed 
filter and preserver for those sperms which 
satisfy certain stringent conditions. It is the 
secretion of the cervical mucus that is of 
paramount importance, depending on 
oestrogenic secretion for its presence and 
healthiness, quite apart from local patho- 
logical conditions, such as endocervicitis, 
Avhich much impedes or Inhibits cervical in- 
vasion. It is when the cervical mucus is 
normal, or nearly normal, and sperm in- 
vasion still fails that artificial cervical 
insemination may be considered. First, the 
husband’s cells are treated to improve 
motility, and then, provided they show 
a reasonable degree of initial motility 
when collected — either directly or from the 
vaginal pool — there is carried out a deposi- 
tion within the cervical canal of a small 
quantity of the husband’s semen, in order 
to secure better invasion. This deposition 
of the husband’s semen may be indicated 
apart from the above impaired cervical in- 
vasion by spermatozoa ; 

i. Where treatment of impotence has 
failed. 

ii. Where the husband fails to ejaculate 
during intercourse or emits only a minute 
quantity of azoospermic liquid. 


iii. In certain cases of incurable dyspar- 
eunia. 

VI. Seminal analysis will be considered 
in the male section of this paper. 

VII. The investigation of endocrine dys- 
function. So vast has become the literature 
on the hormonal. side of subfertilify that 
even the briefest sketch of the problem and 
its treatment does not fall within the scope 
of this short sketch. It may be said that, 
as regards treatment, some of the newer 
preparations have begun to give better 
results. For example the microcrystalline 
suspension of oestrogenic hormones pro- 
duces its action in a more gradual and sus- 
tained manner. 

Again the combination of chorionic 
gonadotrophin and anterior pituitary-like 
hormone, in the compound synapoidin has 
proved useful. 

Irradiation therapy, both of the pituitary 
and ovaries, as a supplement to hormone 
treatment, has been more advocated in 
America than . anywhere. As regards^ the 
ovarian treatment, the Kaplan technique 
has met with some success in severe cases of 
amenorrhoea. In this country Green- 
Armytage and Carter Braine have reported 
a series of 7 cases with amenorrhoea up to 
16 months in duration, 4 of whom con- 
ceived, and went to term, producing healthy 
babies.’ 

"Among many other aspects of the endo- 
crine side of the problem, the relation 
between fecundity and body temperature 
has come to be recognized as an iraporfan 
factor in dating ovulation and so deciding 
the optimum time for coitus. Van de Vel e 
(in 1904 and 1929) showed that in the normal 
woman the body temperature is relative y . 
low during the first and relatively lug 
during the second half of the mens s 
cycle . In this connexion Raymond Greene 
and Nieburgs, summarizing their findings- 
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said: “The temperature variations during 
the menstrual cycle closely correspond to 
changes in glandular activity, particularly 
of the pituitary, gonadotrophic, follicular 
and' luteal hormones. It is suggested tliat 
the decrease of temperature is an expression 
of oestrogenic activity, where temperature 
rise is caused by the corpus luteum . Usually 
on the 14th day before menstruation 
oestrogen excretion reaches its highest peak, 
causing the sudden drop in temperature. 
This is followed by a vigorous release of 
luteinizing hormone from the anterior 
pituitary, which produces ovulation and 
corpus luteum formation, with increased 
progestin excretion. During the luteal phase 
the temperature rises to a level between 99° 
and ioo°F. or more and remains at this 
level with slight fluctuations throughout the 
whole luteal phase. It declines i or 2 days 
before the onset of the menses." ® 

From this very superflcial sketch of a very 
important national problem will be seen the 
crying need for accurate diagnosis, which 
'vill surely result from patient research into 
its many sub-sections, to mention only 
ovulation, the determination of faulty 
oogenesis and its promise of correction by 
hormonal administration, the biology of 
the cervix uteri, the whole question of hor- 
monal analysis, and the bearing of the minor 
endocrinopathies and- their suitable thera- 
peutic adjustment. 

In passing it might be wise to reflect on 
the conclusions of the Peckham Health 
Centre in their recent “ Observations on the 
population question " : ° . 

1. That “parenthood ", that is to say, 
biological growth and differentiation 
through the family, is a natural process with 
powerful urges operating through both male 
and female, but only in health. 
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2. That deep and primary biological 
causes underlie the frustration of parent- 
hood. 

3. That treatment of symptoms will not 
eradicate the cause of the symptoms, and so 
lead to cure of the disorder. 

4. That, so far, all administration per- 
taining to parenthood-antenatal care, 
provision for confinement, child welfare, 
etc., all dealt with as seperate items — ^has 
been approached from the negative point of 
view of correction — the medical approach. 
If parenthood is to appear to the public as 
desirable, it must be approached from the 
positive point of view of cultivation, the 
biological approach. 

There is a great deal of common sense 
behind these observations ; there is much to 
be learned by combined research and sound 
team work in the newly organized clinics, 
and there will have to be a nation-wide 
propaganda campaign inaugurated, with 
the Government deciding how best 
maternity can be both encouraged and 
honoured and made practicable. 
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The necessity for an examination of the 
husband, when the wife has failed to con- 
ceive, is now \videly recognized, and it is no 
longer necessary to stress this point. There 
are no statistics by which the incidence of 
male fertility in this country can be assessed, 
but it is probable that in one-fifth of all 
barren unions the husband is mainly respon- 
sible and that in about two-thirds of them 
his infertility is a contributory factor. In the 
naajorily of cases the clinical examination 
does not reveal abnormality, and the tnie 
state of affairs is only discovered when the 
semen is analysed. Cases in which such 
obvious and gross lesions as hypogonadism, 
.hypopituitarism, retained testis and indura- 
tion of the epididymes are found are in the 
minority, and it is therefore never possible 
to assure a patient that he is fertile after the 
preliminary examination alone. This assur- 
ance can only be given subsequent to the 
semen analysis. 

The preliminary investigation must not 
be confined to the genital tract, since lesions 
in other parts of the body may have reper- 
cussions on the germinal epithelium. A 
careful history must be taken of all past ill- 
nesses, and particularly of gross infections 
in recent years. The occupation of the 
patient should also be noted, because it is 
likely that some occupations which entail 
exposure to the action of various chemicals, 
or to electrical rays and excessive heat are 
dangerous to fertility. The mode of life and 
habits of the patient must also be noted. 

Because conception depends on the 
presence of spermatozoa in the female 
passages at the time of ovulation, the 
husband should be questioned as to the 
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frequency and effectiveness of sexual inter- 
course. Poor potency and infrequent 
intercourse is a contributory factor in many 
barren marriages, for if sexual union takes 
place on an average only once a month the 
chances of its coinciding Avith ovulation are 
considerably reduced. Unfortunately, poor 
potency is extremely common in this 
country and many of fte husbands who are 
under treatment for reduced Tertilily also 
need help for sexual difficulties. Sometimes 
the latter is the direct result of the former. 
When a man’s fertility is questioned he 
often develops the fear that there may also 
be something wrong with his virility, and 
as a result his sexual difficulties are in- 
creased. Premature ejaculation is perhaps 
the commonest of these difficulties, but 
although it reduces the likelihood of concep- 
tion, it does not prevent it. It is important 
to make certain that the sexual act is com- 
pleted, for absence of emission is by no 
means uncommon. Sometimes the patient 
himself is completely unaware of the fact 
that he has no emission, and it is only re- 
vealed after he has been asked to obtain 
semen for analysis. This grave defect is not 
due to the presence of any physical lesion 
but to some sexual aberration. In a group 
of 35 cases of this type analysis revealed lO 
cases of severe sexual perversions, including 
3 cases of homosexuality and 3 of sado- 
masochism. Only 4 of them responded to 
treatment. 

Semen analysis. Specimens should e 
obtained either by masturbation or by coitus 
interruptus. Chemicals are present lu 
rubber sheaths which bring the spermatozoa 
to a standstill and they should consequen } 
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never be used. The specimen is collected in 
a glass bottle or tube warmed to blood-heat. 
It should then be wrapped in cotton wool, 
placed in a box and delivered at the 
laboratories within 3 hours. It is unneces- 
sai3^ to insist on more than 3 or 4 da3^s of 
continence prior to the collecting of the 
specimen. Semen anal3'sis has made such 
progress in recent 3'ears that it has now 
become a matter for experts. In this paper 
only a few of the main points in the examina- 
tion can be dealt vdtli. 

. The volume is usually between 2 and 5 
c.cm. Because the accessor3? sexual glands 
are responsible for the bulk of the semen, 
it is generally assumed that when the volume 
is large the density of spermatozoa wiU be 
low. This is not necessarily the case. Dr. 
C. Harvey, seminologist at the Exeter 
Clinic, states that she has not found 
an3^ relationship between density and 
volume, or volume and fertility, until 
the lower limits are reached. Undue 
emphasis was laid in earlier American 
publications on the factor of densit3L 
and the statement that unless 60,000,000 
spermatozoa are found per c.cm. the 
husband must be considered subfertile 
is certainly erroneous. Conception fre- 
quently occurs with much lower counts. It 
must also be remembered that different 
samples from the same patient show great 
variations of density. This may partly be 
explained by the testes making different 
contributions to the semen, and it renders it 
difficult to estimate the results of treatment 
when this is being given for oligozoo- 
spermia. We have even had cases in which 
complete azoospermia was revealed on one 
occasion and on another plentiful sperma- 
tozoa were found. It is possible that some of 
these extreme variations may be the result 
of temporary occlusion of some of the ducts. 
There have also been cases in which hus- 
bands have been able to supply good 
specimens of semen 63'' masturbation, but 
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when post-coital tests have been carried 
out on their wves no spermatozoa could 
be found. 

After the count, motility and viability 
of the spermatozoa have been determined, 
their morphology must be carefully studied, 
for it is the quality of the spermatozoa rather 
tlian their number which is of primary im- 
portance. If more than 25 per cent of the 
spermatozoa are found to be abnormal the 
fertilit3'' of the husband must be suspected. 
Abnormal forms appear in the seminal fluid 
as the result of imperfect spermatogenesis, 
arrest of spermateliosis at an early stage 
with premature detachment from the 
germinal epithelium, and of the degenera- 
tion of what was originally a normal sperm. 
Cells of the spermatocyte and spermatid 
type are often found in association "with 
the abnormal spermatozoa. If leucocytes 
are also present in considerable numbers 
arrangements must be made for a bacterio- 
logical investigation of the semen, as well as 
for a more searching examination of the 
genital tract.' Prostatic fluid should be ex- 
pressed by massage and the urine cultured. 
Unfortunately, it is often difficult to decide 
whether positive bacteriological findings 
are the actual cause of the infertility, or 
whether they are the result of accidental 
contamination of the semen. 

. Testicular biopsy. The microscopic ex- 
amination of a small fragment of testis 
yields very valuable information. It is an 
operation which can be carried out under a 
local anaesthetic, or under pentothal, and it 
imposes very little hardship upon the 
patient. Having exposed the glistening 
surface of the testis through a half-inch 
incision, it is punctured with a pointed teno- 
tome and the button of testicular tissue 
v/hich extrudes is removed with iridectomy 
scissors. One of the lessons which have been 
learned from biops3^ is that wide variations 
are often to be found in different areas of 
the testis; at one point the tubules may 



156 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


be found completely degenerated and at are very sensitive to heat the taking of pro 
another active spermatogenesis may still be longed hot baths 'should be discouraged 
in progress. When it is necessary to differen- There can be no doubt that adverse changes 
tiate between an azoospermia due to are produced in the seminiferous tubules of 
aspermatogenesis and one resulting from animals by a slight increase of heat, and in 
blockage of the ducts, testicular biopsy spite of the fact that we have no direct 
should always be employed rather than evidence that hot baths are responsible for 
Huhner’s older method of testicular human infertility, this suggestion should 
puncture. Biopsy also allows one to decide not be discounted. It is also probable that 
whether the infertility is such that no treat- the substitution of a healthy outdoor life for 
ment is likely to have effect, or whether it an indoor occupation would have a bene- 
may be possible to increase its activity by ficial effect, but, unfortunately, it is seldom 
hormone therapy. possible to arrange for this change. 

Treatment. So little is known of the Poor potency may also have to be treated, 

aetiology of the great majoritj^ of cases of His wife’s ardent desire for a child may 
infertility that any departure from general render a nervous husband so anxious that 
health, however trifling it may seem and not infrequently his potency becomes im- 
however little related to the genital organs, paired. Some of the more weakly-sexed 
mustbe regarded as being of importance. It husbands seek to derive compensation for 
would indeed be a wise step to have all sub- infrequent intercourse from the idea that it 
fertile patients carefully investigated by a enriches the quality of the semen, butrecent 
good general physician before any special work at Cambridge and elsewhere shows 
treatment is carried out. The germinal that this is not the case. It has even been 
'■;$pithelium is so sensitive to toxins that all suggested that the high incidence of ab- 
Ihfective processes must, if possible, be normal spermatozoa is more likely to occur 
••■'eliminated. At one time I called attention to when intercourse takes place only at long 
the danger of using sulphanilamides on the intervals. 

• grounds that they had an adverse effect on Hormone U-eatmeiit. Two types of hor- 
spermatogenesis. But, fortunatel}'’, this mones have to be considered, testosterone 
seems to be of a temporary nature, and if and anterior pituitaiy-like hormones, 
infections cannot be got rid of by other Thyroid has only a minor place in treat- 


means, they should be used. Dr. Wiesner 
has advocated also the use of an old-time 
remedy, namely, garlic, either as a fresh in- 
fusion of the herb brewed by the patient, or 
as an extract. I have also had cases of 
infected semen which have markedly 
benefited from the use of penicillin. 

The diet, habits and mode of life of the 
patient are also of importance, but I have 
seen no case of infertility that could be 
attributed solely to dietetic deficiency. In 
spite of this I have put patients frequently 
on wheat germ oil capsules, more especi- 
ally during the winter months . Recently -it 
has been suggested that because the testes 


ment, namely, in comparatively rare cases 
of hypopituitarisin and occasionally, as an 
adjuvant, when the potency of a middle- 
aged husband is on the wane. Testosterone 
may have some action on the testis but its 
chief use is in stimulating the activity of 'me 
accessory glands. Its action on the epidi- 
dymis is particularly helpful. This organ is 
not merely a- convoluted duct which pro- 
vides a convenient storage place for sper- 
matozoa. It has its own secretions and has 
an important function in the _6rinpng o 
spermatozoa to maturity. This being 
case, poor action on its part is proba . y 
important cause of asthenozoospennia. 
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am of the opinion that an emulsion of 
crystalline testosterone is preferable to the 
usual oilj?’ solution, because it provides a 
deposit from which hormone is slowly 
absorbed for several da3^s after an intra- 
muscular injection. An injection of an 
emulsion tlierefore acts in tlie same way as 
the method of implanting pellets advocated 
by Deaneslej!- and Parkes. The right dosage 
of emulsion would appear to be about 2 
c.cm. weekly. Testosterone should be used 
in cases of low viability, poor invasive 
capacity, when potenc5'' is weak and when 
a temporary occlusion of tlie ducts is sus- 
pected. It is unfortunate that no satisfactorj' 
and inexpensive anterior pituitarj^-like hor- 
mone is yet available. The preparations of 
wliich I have most experience are Gestyl 
(Organon) and Synapoidin (Parke, Davis). 
It is vety difficult to assess the true value of 
ffiese preparations since the}^ are often given 
in the absence of any exact knowledge of 
the state of the tubules. Because of this, a 
failure to stimulate spermatogenesis may 
often be due not so much to an inefficiency 
of the hormone as to the fact that the tubules 
are completety degenerated. 

As in the case of the ovary, attempts are 
being made to stimulate the activity of the 
testis by carefully-regulated doses of 
X-rays, but more experience of this treat- 
ment must be obtained before its value can 
be assessed. 

Surgical treatment. This plays little part 
in the treatment of male inferffity. Since 
Hagner published his encouraging results 
interest in the operation of vasoepididy- 
mostomy, as a means of overcoming a 
blocked epididymis, has been renewed. It 
cannot be said that the results obtained in 
this country up to date have been satisfac- 
toty. Whilst the bringing down of a retained 
testicle at an early age may undoubtedly 
safeguard its future spermatogenic function, 

I have not seen any case in which this opera- 
tion, when performed on an adult, has 
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resulted in the appearance of spermatozoa 
in hitherto sterile semen. 

Artificial insemination. This is used when 
the husband is suffering from incurable im- 
potence and also in certain cases of oligozoo- 
spermia and asthenozoospermia. Should 
the oligozoospermia be associated with any 
infection of the semen, this must be elimin- 
ated or, at any rate, the infecting organism 
must be identified before insemination is 
carried out. Otherwise insemination u'ould 
cariy'^ with it some risk of infection to the 
wife. By employing insemination it can be 
ensured that’ some spermatozoa at any rate 
reach the cervical canal. Before using this 
method every effort must, of course, have 
been made to improve, by treatment of the 
husband, the quality of the semen. But 
that insemination is a useful sequel to such 
treatment is shown by the fact that concep- 
tion has occurred after it with as low a Count 
as 2,0.00,000. When insemination is used 
for impotence the husband must not be so 
sexually abnormal that he is unable to pro- 
duce semen by masturbation. I know of no 
means of obtaining semen when the husband 
is unable to masturbate. 

The diagnosis and treatment of infertility 
in the male has m.ade considerable progress 
during the last 5 j^ears, but little light has 
yet been thrown on its causation. In man}' 
cases the genitalia appear normal, the 
patient is in excellent general health, he 
gives no history of having suffered in the 
past from any of the diseases that are knowm 
to have an adverse effect on fertility, and yet 
when the semen is examined it is found to 
be of very poor quality. Until more of the 
factors responsible for infertility are dis- 
covered, the treatment of the male, in a 
childless marriage, cannot be said to be 
satisfactory. 
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Acute renal failure is rare in pregnancy. 
A study of the literature shows it is still rarer 
in abortion. The condition seems to be in- 
creasing in frequency. During the last 
2,i years, 6 cases of acute renal failure 
complicating abortion occurred in the 
Gynaecological Department of the liang- 
' ston County Hospital, out of a total of 500 
abortions admitted. We have also included 
interesting case of a multipara who de- 
veloped acute renal failure following the 
injection of sterile glycerine into the cord 
for delayed separation of the placenta. 

The following is a synopsis of the cases : 

Case i. 

E. J., aged 19, single, primigravida, was admitted 
to hospital with mild pyrexia and offensive haemor- 
rhagic vaginal discharge. Sulphap}rridine, 7 g. and 
sulphathiazole, 12 g. were administered. Patient’s 
blood was Group A and she was transfused with 
Group A blood after cross grouping. Three days 
later vaginal haemorrhage occurred, so digital 
removal of necrotic offensive placental tissue was 
performed under intravenous pentothal. 

A vaginal smear showed numerous organisms and 
a culture did not grow haemolytic streptococci. 
Urinary tests and output were normal on admission. 
On the and day Bact. coli urinary infection de- 
veloped. Patient was given 19 g. of sulphonamides 
in all, in 3 days, with alkalis and fluid. By this 
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time toxic signs (vomiting and dermatitis) de- 
veloped and the drugs were stopped. A blood- 
count showed secondary anaemia with leucocytosis. 
Haematuria appeared on the 6th day after ad- 
mission. Oliguria set in on the 7th day (30 ounces 
intake; 2 ounces output in 24 hours). The blood- 
pressure varied between 120/60 to 130/70. Vomit- 
ing became troublesome. The blood-urea rose to 
320 mg. per cent. Bilateral ureteric catheterization 
was performed on the 8th flaj' to exclude renal 
blockage by sulphathiazole. 

Both kidneys were shown to be excreting blood- 
stained urine, which contained granular casts, 
leucocytes, red-blood corpuscles, Bact. co/i in right, 
none in the left ureteric specimen. A 5 per cent 
dextrose saline intravenous drip was given. Tie 
patient’s condition continued to deteriorate, so as 
a last measure bilateral decapsulation with left 
nephrostomy was performed. The kidneys were 
found to be congested. Two days later the ininar) 
output increased temporarily, but coma and death 
occurred on the 17th day. Autopsy performed bj 
Dr. Rushton revealed grossly enlarged oedematous 
kidneys with many infarcts. The uterus showed 
severe infection and contained small fragments of 
placental tissue. 

Dr. Bywaters reported as follows on the hb 
tology: "The liver appears normal except for 

postmortem autolysis and gas bubbles due to intra 

mortem welchii infection. The kidneys also shoii a 

few gas bubbles, but for'the most part ihey are w ^ 
presented and show an appearance similar to the 
we have found in ’ crushing injury mismafcb 
iS 
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transfusion, and septic abortion. There is a marked 
increase in interstitial oedema with some cellular 
infiltration, most marked in the boundary zone, 
and surrounding degenerative changes in the 
tubules in this area. Some of tliese tubules are 
necrotic. The second convoluted tubules show much 
desquamation; some of the cells show a brown-red 
pigment, others show mitotic figures of an abnormal 
tj-pe. The collecting tubules contain desquamated 
cells, partly pigmented and conglomerated masses 
of brown-red pigment. Some show hyperplasia of 
the lining and some a mass of necrotic, cellular 
debris and polymorphs in the lumen. (Case i : Figs, 
r and 2.) All these appearances have been noted 
in crushing injury. The clinical account suggests 
4 possible causes for the anuria : (i) chemotherapy; 
(2) mismatched blood-transfusion; (3) haemolysis 
due to Cl. welcliii', (4) septic abortion kidney. There 
is little evidence to incriminate the first three. We 
would think this renal lesion was the same as we 
have seen in other cases of septic abortion, and that 
there was not any erddence of sulphonamide kidney 
or mismatched transfusion.” 

C<\SE 2. 

H. A., aged 31, 3-para, was admitted as a 12- 
weeks ■ complete septic abortion. There was a 
history of vaginal interference by douching with 
carbolic acid, sickness for 14 daj^, delivery of the 
foetus and placenta at home and bleeding for 
several days. 

Previous history : No toxaemia, no kidney 
disease, malaria 7 years ago. Investigation re- 
vealed Bact. coli pyelonephritis with suppression of 
mine and uraemia. Blood urea before transfusion 
was 300 mg. per cent. There was a severe secondary 
anaemia. Her blood-pressure was 140 /go. 

On vaginal examination there was slight bleed- 
ing, the uterus was bulky and there was some 
right-sided parametritis. A blood-transfusion of 
2 pints of Group O whole blood was given without 
reaction, followed by a 5 per cent dextrose-saline 
drip with high doses of vitamin B and C. The 
patient’s' condition was serious; she was drowsy, 
apa-thetic and vomiting profusely. Her optic discs 
showed nothing abnormal. Bleeding from the gums 
was present. Slight vaginal bleeding was controlled 
with eigometrine. The urinary output improved on 
the 2nd day, but the blood-urea values continued 
to nse for the next 4 days to 370 mg. per cent. The 


vomiting improved on the 3rd day and disappeared 
on the 4th day under therapy which included 
vitamin B, 40 mg., vitamin C, 1,300 mg. Her 
general condition rapidly improved and diuresis was 
normal by the 3rd day. On the 15th day after ad- 
mission her blood-urea was 25 mg. per cent and her 
blood-pressure 120/80. 

Cystoscopy and bilateral ureteric catheterization 
showed only cloud}’- urine coming from the right 
ureter. The sediments and cultures from the right 
ureter showed an inflammation of the right kidney 
without bacterial growth; those from the left 
ureter a moderate Bact. coli infection. An intra- 
venous pyelography did not show any abnormality. 
The Wassermann and Kahn reactions were nega- 
tive. 

The patient was discharged in a satisfactory con- 
dition 23 days after admission. Five months later 
she was re-admitted for investigation of her kidney 
function. This revealed normal diuresis, -urea con- 
centration test values within normal limits, blood- 
urea 34 mg. per cent. Urine: deposit showed 
nothing abnormal. Urine cultures : bea-vy B. coli 
growth. Treatment with alkalis was adopted. 

We concluded, therefore, from the above histor}' 
and clinical findings that the patient had sup- 
pression of urine with uraemia after toxic and 
secondary Bact. coli pyelonephritis, following self- 
induced septic abortion in the 3rd month of preg- 
nancy. 

Case 3. 

Ch. E., aged 45, married,Ti-gra-vdda, admitted as 
an emergency on May 7th, r943, with an ine-vitable 
abortion of 24 weeks. She had not had any ante- 
natal care. 

Previous historjf : 7 normal deliveries, 5 full-time 
babies, alive; 2 children died of prematurit} . 
Recenty had noticed oedema, and some years ago 
had pyehtis. Three abortions, the last 2 at King- 
ston Hospital in 193S, 24 weeks, spontaneous, no 
toxaemia: 1939, 24 weeks, spontaneous, no 

toxaemia. 

Present historj- : first \’aginal bleeding on morn- 
ing of admission associated with abdominal pam. 
Passed xurine normally at home, had no swelling of 
■the ankles or face and felt well. 

General condition on admission: Pale and 
and moderately shocked. Optic discs norrnal, 
blood-pressure 120/70: temperature 97. 4°F.; urine, 
trace albumin. Fundus, 26 weeks, uterus tender. 
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Vaginnl examination, slight loss; cervix, i finger surface. The patient died 12 hours later in uraemic 
dilated, uterus contracting. coma. 


Conservative treatment was adopted. Blood- 
transfusion by drip, 2 pints Group O blood, not 
cross-matched, no reaction. 

The following day. May 8tli, a foetus, freshly 
dead, 24 weeks, was expelled with an incomplete 
placenta. The placenta showed widely spread, 
fresh, red infarcts and a large recent clot covering 
one third of the organ. In view of free loss, dilata- 
tion and curettage were performed under 0.5 g. 
pentothal intravenous anaesthesia. Remnants of 
placenta were removed and the haemorrhage was 
controlled. Three pints Group O blood were trans- 
fused by drip without incident. Sulphathiaaole, 
I g., t.d.s. was given for prophylactic reasons with 
sodium citrate, gr. 30, t.d.s. Patient was fairly well 
and passed urine. On ilfay gtb, aligaria was 
noticed in the evening. The patient’s condition 
seemed satisfactory. Sulphathiazole was stopped 
after a total dose of 4 g. On May loth, a sudden 
eclamptic convulsion occurred, lasting 3 minutes. 
Later in the day catheterization revealed anuria. 
Patient’s general condition was now poor, and her 
blood-pressure had risen to 200/120. Blood ex- 
^l^ination showed severe secondary anaemia with 
■feucocytosis and a blood-urea of 124 mg. per cent. 
Further serological investigations by Dr. Loutit 
showed that the transfused blood was Group Rh 
positive and the patient’s blood was Group Rh 
positive also. The serum did not contain any 
atypical agglutinins. The Van den Bergh blood- 
bilirubin test was direct and indirect negative. This 
negative reaction within 36 hours after the last 
blood-transfusion showed that there was little likeli- 
hood of an appreciable haemolysis of the transfused 
blood. Treatment consisted of 40 c.cm., 30 per cent 
intravenous dextrose and by drip in the form of a 
5 per cent solution. 

Both ureters were catheterized, but only a few 
c.cm. of blood-stained urine escaped. A diagnosis 
of symmetrical cortical necrosis of the kidneys was 
therefore made. 

As the suppression of urine with signs of uraemia 
did not improve, Mr. Jennings Marshall performed 
a bilateral decapsulation with right-sided nephro- 
stomy under local anaesthesia. Both kidneys ap- 
peared congested and the capsule stripped easily. 
There were multiple small haemorrhages over the 


Postmortem examination (Dr. Rushton) disclosed 
a left-sided pleurisy and left ventricular hyper- 
trophy with mild atheroma of the aorta and oedema 
of the brain. The left and right kidneys showed 
extensive subcapsular hapmorrhages with irregular 
wedge-shaped multiple necrotic areas in the cortex. 
The liver was markedly degenerated. The uteres 
did not show any abnormality. Dr. Loutit, who 
submitted the sections to Dr. W. Woods of the . 
Pathological Department of the London Hospital, 
and Professor Ellis of the University of Oxford, sent 
us the following reports on the specimen from the ' 
autopsy : 

’’One portion of the kidney: Large wedge- 
shaped, dark purplish-red area of subcapsular 
haemorrhage. Irregular, more or less wedge-shaped, 
multiple patches in cortex, separated by dark areas 
showing radial striation and separated from the 
medulla by similar striated^dark zone. Vessels not 
unduly prominent. Several other portions of the 
kidney showing similar picture. Portion of arterial 
wall : Showing faint, linear streaks in intima and 
oedematous adventitia. Portion of the liver; Well- 
marked lobular pattern, the periphery of the lobules 
being putty colour and the centres pale brown. 


Portion of left ventricle : Showing pale, firm muscu- 
lature. Kidneys : The histological picture in the 
sections of the trvo kidneys is simiJar. The capsule 
is replaced by a layer of recent blood-clot. The 
cortex is divided bj^ bands of haemorrhage into 
roughly wedge-shaped areas which show almost 
complete coagulative necrosis (Figs. 3 and 4) tke 
ghosts of glomeruli and tubules being well visual- 
ized, but individual cells are not recognizable and 
nuclei, where visible, are very pale, swollen and 
structureless or fragmented and pyknotic. In the 
haemorrhagic areas the parenchyma is also necrofc 
the interstitial tissue being markedly infiltrat 
with polymorphonuclear leucocytes, lymphocytes 
and mononuclear cells as well as red-blood c s- 
The tubules of the medulla show degenerative 
changes, karyolysis being marked; they contai 
hyaline, granular and occasional cellular, an 
blood-casts (Fig. 5). There are also a few sm ^ 
interstitial medullary haemorrhages, fc th® m 
mediate zone is a narrow band of cortical 
which the cells of the tubules are not comp 
necrosed though the nuclei are markedly pa 




1 liotomici'ograph of a kidney section in Case i (abortion kidney) showing 
interstitial oedema, cellular infiltration and degt-noralive changes in the 
tubules. (Magnification ?< i6o) 
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Fig. 4. 

Photomicrograph of a kidney section in Case 3, showing the ghosts of glomeruli 
and tubules. (Magnification x 60) 
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Fig. 5. 

Photomicrograph from section of kidney in Case 3, showing the degenerative 
changes of the tubules and thrombosis of an interlobular a^ter3^ 

(Magnification x 75) 
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Fig. 6. 


Photomicrograph of a kidney section in Case 
thrombosis. 


3 showing intravascular 
(Magnification x 270) 
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Fig. 7. 

Photpmicrograph of a liver section in Case 3. (Magnification x 130 ) 
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Case 3, Fig. 4. 

Photomicrograph of a kidney section in Case 3 of bilateral cortical necrosis 
in abortion. (Magnification x 130) 


s. & o, 



ACUTE RENAL FAILURE COMPLICATING ABORTION 


glonienili here show focal necroses, adhesions to 
Bowman’s capsule and polymorphonuclear infiltra- 
tion. Some show acute degeneration and necrosis 
of the afferent arterioles, the almost structureless 
swollen arteriolar wall staining positively for fibrin. 
The interlobular arteries of the cortex show similar 
fibrinoid degeneration of the intima and necrosis 
of the whole arterial wall; there is no perivascular 
cuffing. Intravascular thrombi arc seen in many 
arteries (Fig. 6). Thrombi arc also seen in some of 
the arcuate arteries of the intermediate zone, but 
apart from some splitting of tlie internal elastic 
laminae the coats of these vessels appear normal. 
Liver : A section of the liver (Fig. 7) shows the cells 
of the parenchyma to be markedly degenerate, with 
palelj' staining, granular and faintly vacuolar C}’to- 
plasm. Sudanophil fat is not demonstrable. The 
nuclei are markedly swollen and show loss of chro- 
matin. The cells appear to be more or less equally 
affected throughout the lobules. The cells in the 
centres of lobules contain a fairl}' large amount of 
fine, yellowish-brown pigment. In many of the 
portal canals the portal vein is seen to be filled with 
a fine reticulum taking a positive fibrin stain and 
enmeshing a variable number of red cells. Heart : 
The myocardial fibres appear of average size, a few 
of the nuclei are pale and vesicular. A large branch 
of the coronary artery appears normal.” 

From a review of the clinical features of this case 
it is evident that the patient, an elderly multipara, 
had some preceding renal involvement and an abor- 
tion taint in her history. 

Case 4. 

J. E., aged 31, married, 2-para; was admitted 
after 14 weeks ariienorrhoea as a septic incomplete 
abortion. 

On admission the patient was anaemic and 
shocked, with blood-pressure 110/70; pulse-rate 
120, p3?Texia ioo.6°F., haemoglobin 32 per cent, 
micturition normal, and the uterus enlarged to the 
size of a 14 weeks’ pregnancy. She gave a history 
of having used slippery elm on herself to bring on 
abortion. Swabs and smears from the vagina 
showed no haemolytic streptococci. 

An immediate blood-transfusion of 2 pints Group 
O whole blood was given by the drip method. 

Sulphapyndine, 1 g. 4-hourly with sodium 
citrate, gr. 30 t.d.s. and pituitrin, 3 units b.d. were 
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given. The treatment was conservative for 14 days 
in view of the obvious signs of uterine infection. 
Three further blood-transfusions, by drip, with 2 
pints of Group O whole blood after cross-grouping' 
(Group O) were given to treat the marked secondary 
anaemia. Only after the 4th blood-transfusion (2 
pints. Group O cells) did the patient react with 
headaches, right loin pain and slight jaundice. On 
the 15th day after her admission dilatation and 
curettage was performed after the administration 
of 0.4 g. sodium pentothal. The sulphonamides had 
been discontinued several days before, after a total 
dose of 26 g. 

On the 17th day after admission, 3 daj'S after her 
last transfusion, the patient showed almost com- 
plete suppression of urine and severe jaundice. Her 
blood-urea at this stage was 205 mg. per cent. Sero- 
logical investigations by Dr. Loutit proved that the 
urinary suppression in this patient was due to the 
transfusion of Rh incompatible blood. The fact 
that the recipient was Rh negative and that her 
serum 3 days after the transfusion contained an 
antibody which agglutinated both random Rh 
positive ei^dhrocytes and erythrocjries transfused 3 
days previously, suggests that the Rh antibody de- 
veloped as a result of the immune process from the 
3 previous transfusions and was the antibody re- 
sponsible for the haemolytic reactions. A bilateral 
splanchnic block, with i;2ooo Amethocaine, was 
performed and a 5 per cent dextrose-saline drip was 
set up. The patient responded very satisfactorily. 
Her diuresis improved remarkably (5 ounces after 
the block) and her severe anaemia was treated with- 
a further blood-transfusion of 2 pints Group O Rh 
negative cells and whole blood, without incident. 
The further course of the patient was uneventful 
and she made a perfect recovery. She was dis- 
charged 8 weeks after admission and had a blood- 
urea of 25 mg. per cent. The patient did not attend 
for follow-up examination. 

Case 5. 

S. E., aged 37, married, 3-gravida; admitted as 
an emergency without previous antenatal care on 
October 4th, 1943. complaining of moderate 
vaginal loss. 

Previous history; Three normal deliveries, t_e 
last was in 1940, twins and toxaemia; the first was 
in 1930. No abortions. She had no history of any 
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disease. One month before the patient fell and sus- 
tained a superficial wound on her left leg which 
healed. At tliat time she had a slight show which 
disappeared on resting. 

Present pregnancy: For i month she had 
noticed occasional swelling of her legs, also head- 
aches, which were relieved by aspirin. On the day 
of admission a sudden heavy loss occurred, accom- 
panied by abdominal pains. Foetal movements 
were felt until the day before admission. On general 
examination the patient was pale, but her condition 
was satisfactory, her blood-pressure 110/70, tem- 
perature ioi.2‘’F., pulse-rate 93: heart, lungs, and 
central nervous system were normal. Her uterus 
was enlarged to about the size of a 24 weeks' preg- 
nancy, and was contracting. No foetal heart could 
be heard. On vaginal examination the cervix ad- 
mitted 1 finger. 

A diagnosis of septic inevitable abortion was 
made. 

On catheterization : Three ounces of deeply 
blood-stained urine were witlidrawn. A vaginal 
swab and smear were negative. Sodium citrate, gr. 
30, 4-hourIy and sulphathiazole, i g., t.d.s.; pitocin 
3 units, b.d., Benerva 5 mg. intramuscularly were 
ordered and a self-retaining catheter was inserted. 

. On October 5th the patient was vomiting and 
complained of abdominal pains due to uterine con- 
tractions. There was also moderate bleeding. Blood- 
pressure 110/70, temperature ioo.S°F., pulse- 
rate no. Only 3 ounces of deeply blood-stained 
urine were collected from the bladder in 24 hours. 
Urine analysis showed blood pigments and debris 
only. Culture revealed no growth. Patient’s blood- 
urea was 25 mg. per cent and her haemoglobin 
(Haldane) 68 per cent. Sulphathiazole was discon- 
tinued after a total dose of 4 g. 40 c.cm. of 
30 per cent dextrose was given intravenously, fol- 
lowed by 5 per cent dextrose-saline by intravenous 
drip. At 10 p.m. the patient delivered herself of a 
freshly macerated foetus of about 24 weeks, with a 
normal-looking placenta and a few old clots. The 
total blood-loss was small and the uterus contracted 
well after 5 units of pitocin. A slight rigor and 
vomiting occurred after the delivery. October 6th : 
Severe oliguria (2}< ounces) continued throughout 
the daj'. The urine was dark red in colour. The 
blood-urea was 72 mg. per cent. Copious vomiting 
persisted. October 7th: Condition of patient de- 
teriorating. Vomiting still constant and severe; 


drowsiness developing. Urinary output dropped to 
3^ drachms in 24 hours. Tests showed that the 
patient was Group O Eh negative. An X-ray of the 
kidneys revealed nothing abnormal. To effect 
diuresis a bilateral splanchnic block with 70 c.cm. 
’'< per cent procaine was performed. October 8th: 
Suppression of urine (i ounce) continued. On spec- 
troscopic examination the dark urine showed 
oxyhaemoglobin but no methaemoglobin. Patient 
complained of drowsiness, headaches and ^ots 
before the eyes. She vomited 24 ounces during the 
day. Optic discs: no papilloedema. A complete 
blood-count showed haemoglobin 60 per cent, 
3,740,000 red cells, 10,800 leucocytes. A cystoscopy 
and bilateral ureteric catheterization were per- 
formed and it was found that the right ureter passed 
only very little blood-stained urine, the left nothing. 
October 9th : Oedema of the legs appeared. 
Patient's condition was uraemic.' Suppression of 
the urine continued; only i ounce in 24 hours was 
passed. October loth: 3.5 ounces of blood-stained 
urine was passed, blood-urea 75 mg. per cent. 
October 12th : Patient seemed moribund with res- 
piration laboured and profuse vomiting: she was 
irrational and drowsy; her blood-pressure was 
130/70. The urinary output was 2.4 ounces and on 
analysis showed many pus cells and red cells, no 
casts, a few renal epithelial cells, no growth, no 
tubercle bacDli. Another bilateral splanchnic block 
was' performed; this time with 60 c.cm. of 1:2000 
Anethaine (Amethocaine) Glaxo. October I3tb. 
Less vomiting (15 ounces), passed 6.4 ounces of 
blood-stained urine. October 14th: Marked im- 
provement in general condition. Vomited only 3 
ounces. Passed 17}^ ounces of clear urine. BIoo 
pressure 130/70. Optic discs normal. October 
15th : Normal mental condition, no uraemic 
symptoms. Passed 36 ounces of urine * 

day. October 16th: Patient felt very well. Blood- 
pressure 130/70; blood-urea 180 mg. poo oon 
Urinary output increased to 75 ounces of 
urine. Analysis showed pus and ted cells and hea^ 
growth of B. coli. Although her haemoglobm ^ 
only 60 per cent, a blood-transfusion w'as no gi 
in view of the Eh negative test, to avoid . 
reaction in the damaged kidneys. During 
lowing days her condition improved stea 
treatment consisted of large doses of iron, vi 
C and Bj. Her "Wassermann and Kahn tea 
were negative. 
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It is an interesting fact that from November 5th 
the patient developed Iij’pcrtension. The blood- 
pressure rose from 130/96 to iCo/go; the urine was 
clear, the output was within normal limits and the 
blood-urea was 30 mg. per cent. She was discharged 
on November 27tli in excellent healtli, after being 
in hospital for 56 days. We were unable to see her 
for follow-up examinations, but from a recent letter 
we assume that she is getting on well. 

This is one of the rare cases of "symmetrical 
cortcal necrosis ” of the kidneys with recovery. 

Case 6. 

K. L., aged 36, primigravida, admitted August 
8th, 1944, septic incomplete abortion of 20 

weeks. There was nothing of note in her previous 
history. 

Present history^ : Patient stated that 10 days ago 
rupture of the membranes occurred. She did not 
interfere with herself and did not see any foetus 
come away. She had passed urine normally. 

On admission: General condition was satisfac- 
tory; urine normal; temperatiu-e ioo°F.; pulse-rate 
106; blood-pressure 100/70; uterus tlie size of 20 
weeks; few small fibroids also palpable in fundus. 
Sulphapyridine, 1 g. 4-hourly with alkalis and 
abundant fluids were ordered. August 9th : Digital 
removal of the placenta and curettage was per- 
formed, accompanied by free bleeding which was 
controlled by intrauterine injection of pitocin, ergo- 
metrine and a hot proflavine douche. A catheter 
specimen showed nothing on culture. A vaginal 
swab and smear was negative; blood-transfusion was 
avoided untU Rh factor -was determined. On the 
next day pyrexia 101. 6 °F.; pulse-rate 120; general 
examination discovered nothing abnormal. August 
nth: The lower abdomen was tender and patient 
complained of a sore throat. Micturition was 
normal and painless. On August 12th she vomited 
twice and felt ill. Sulphapyridine was now replaced 
by the less toxic Sulphamezathine. On the 13th, 
oliguna developed for the first time, 12 ounces in 24 
hours. The urine was not blood-stained. Sulphon- 
amides were discontinued after a total dose of 21 g. 
After this diuresis improved speedily, but her 
vomiting continued on the 14th. Oedema of the 
Jegs became apparent and slight right papill- 
oedema was found. Her blood-pressure was 96/40. 
A catheter specimen did not reveal any abnormality. 
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Her blood-urea was 42 mg. per cent and her blood 
Group O Rh positive. The full blood-count revealed 
a moderate secondary anaemia and leucocytosis, 
and it was therefore unUlcely that the renal failure 
was due to the sulphonamides. She was treated by 
intravenous 5 per cent dextrose-saline and alkaline 
therapy and she made a speedy recovery. 

The patient’s condition was of interest in so far 
as it probably indicated mild, early kidney damage 
due to a septic abortion. One month later a general 
examination did not reveal anything abnormal and 
an intravenous pyelography was normal. 

Case 7. 

N. T., aged 28, married, 2-para. After normal 
antenatal period admitted on April 24th, 1935, in 
labour to the City of London Maternity Hospital. 
A normal delivery of a 6 pounds 7 ounces girl 
occurred but the placenta was retained. Four hours 
after the end of the 2nd stage 200 c.cm. sterile 
glycerine were injected into the umbilical cord 
without effect. The patient complained of headache 
and had a slight loss of blood per vaginam following 
the injection. April 26th: Placenta still retained. 
Patient vomited once and was jaundiced. Tem- 
perature 98.8°F., pulse-rate 92. A glucose-saline 
infusion was given. On manual removal of the 
placenta a contraction ring and a small interstitial 
fibroid were found. At the end of the operation the 
patient was very shocked; pulse-rate 13O1 skin cold 
and clammy. She recovered with warmth, etc. 
April 27th : Vomiting marked; oliguria now 
present; urine port-wine coloured (i/^ ounces), 
which on microscopy showed clumps of red cells. 
Potassium citrate given. April 28th : Complete sup- 
pression of urine developed. Treatment consisted 
of saline and sodium bicarbonate transfusion. One 
rigor occurred. April 29th : Blood-urea 120 mg. 
percent. Blood-sugar o.r per cent. VandenBergh: 
direct negative, indirect positive. Haemoglobin, 

35 percent; red cells, 1,900,000; white cells, 13,700; 
polymorphs, 85 per cent; lymphocytes, 13 per cent, 
mononuclears, z per cent. Catheter qiecimen of 
urine: no pus, blood or casts, some diphteroids 
only. Later catheter specimens : pus, few red cells, 
no casts, no leucin or tjTOcin or bile, pH 8. 
Mixtures of organisms, methaemoglobin present. 
Passed r to 2 ounces urine into bed. Blood-pressure 
100/65. Bowels opened. April 30th: Blood-urea 
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134 mg. per cent, no vomiting, less jaundiced. 
There was a faint trace of albumin. The patient was 
drinking well. Her abdomen was distended but not 
lender. May ist: Oedema of the face appeared, 
anuria and uraemic smell were also present; the 
bowels were loosely open. Intravenous saline with 
dextrose administered. The patient passed 3 ounces 
of urine, blood-urea 127 mg. per cent. May 2nd ; 
Haemoglobin, 40 per cent; red cells, 2,500,000: 
colour index 0.8; anuria, bowels open. May 3rd: 
Rigor, oedema of the legs and face; right lung con- 
gested, cardiac stimulants, glucose 30 per cent, 50 
c.cm. given; blood-pressure 140/75; blood-urea 241 
mg. per cent; haemoglobin 38 per cent; patient de- 
veloping acute mania — morphine and hyoscine were 
ordered. There was still suppression of urine; plenty 
of fluids taken by mouth. May 4th ; Definite im- 
provement, wet bed tu'icc. Chest still congested 
and no movement of the bowels; blood-pressure 
150/85, caffeine given. May 5th; Passed urine 3 
times {8 ounces) and one stool, rigor, temperature 
ioo.2°F., pulse-rate 140, irrational. May 6th; 
Patient \'ery ill — gasping. May 7th ; Some improve- 
ment noted. General oedema now present, no 
jaundice, cyanosis marked. Patient was given 
cardiac stimulants, magnesium sulphate, calomel. 
Output of urine was 25 ounces. May 8th: Urine; 
specific gravity 1012, pH 8.5, cloud of albumin, no 
acetone. Blood-urea 298 mg. per cent. Excellent 
urine output, cough improved, no headaches, clean 
tongue, oedema nearly gone. May gth : Urine 60 
ounces, blood-pressure 135/70. Abdomen still en- 
larged, ascites present. Uterus involuting slowly, 
haemoglobin 52 per cent, white cells 16,000, red 
cells 3,050,000. May loth : 130 ounces urine in 24 
hours. Excellent condition. May nth; 127 ounces 
urine. Blood urea 270 mg. per cent. May 12th; 
no ounces of urine. May 13th: 120 ounces of 
urine. Blood-urea 20 mg. per cent. May 15th: 
Urine specific gravity 1014, pH 5. No sugar, no 
acetone, cloud of albumin. May 16th; Haemo- 
globin 54 per cent, urine output well maintained. 
May 20th : Catheter specimen : heavy growth of 
B. coli, no blood, no casts. May 21st ; blood-urea 
60 mg. per cent, patient on iron and potassium 
citrate. May 3rst; Blood-urea 28 mg. per cent. 
June 3rd: Blood-pressure 115/ 75 - June 7th; 
Haemoglobin 68 per cent, red cells 3,700,000; white 
cells 9,000. June 12th: The patient was dis- 
charged. 


■Postnatal examination. September 24th, 1935; 
Patient was very well, blood-urea 28 mg. percent 
blood-pressure 135/70, urine clear, optic discs; 
faint blurring, micturition normal, no anaemia, 
menstrual periods 3-5/31. June 21st, 193O; Blood- 
pressure 128/80; urine clear; occasional headaches; 
otherwise quite well. 

This case of acute suppression occurred after de- 
livery at term in a healthy multipara. Apparently 
the origin of the trouble was the sterile glycerine 
given for the retention of the placenta. Clinically 
she was a case of bilateral cortical necrosis. A study 
of the available literature has failed to reveal a 
similar case. 


Review of the Literature on Renal 
- Failure Following Abortion. 


Symmetrical cortical necrosis of the kid- 
neys was first reported by Juhel-Renoy' 
in 1886 in France, and by Bradford and 
Lawrence” in i8g8 in England. Torrens’ 
described a 29-year-old patient with a 4 
months’ miscarriage followed by anuria. 
There was mild pyrexia but no convulsions. 
Postmortem examination disclosed a mas- 


sive infarction of the entire cortex of both 
kidneys and thrombosis of the renal and 
ovarian t'essels. Jardine and Kennedy 
reported a 23-year-old primigravida who 
for several weeks before admission had had 
oedema, vomiting, failure of vision and 
headaches. She aborted at 4I months, 
when her urine was solid ■with albumin- 
She then had one eclamptic fit followed y 
2 days anuria. On postmortem examma 
tion the liver changes were not ° 
eclampsia. The kidneys showed pa c y 
cortical necrosis. Thrombosis was v^ 
infrequent- White's^ 
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necrosis according to the publishe P 
which was taken after decapsnlafi®- 
Cruickshank* in 1923 desenbed a 
gravida of 33 vvith a 5 months 
who died after 4 days' oliguna an 5 
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anuria. Postmortem examination showed 
S3'mmetrical cortical necrosis of the kid- 
ne 3 's and widespread thrombosis of the 
smaller renal arteries. 

Fraenkel" encountered haemoglobin 
casts in postabortal gas-gangrene septi- 
caemia and blamed the low pressure due 
to tlie illness for the diminished secretion 
and the haemoglobin casts. Carson and 
Rockwood" reported a case of a 36-3'ear- 
old woman with a Itypertension of 200 / 130 
and anuria in an abortion of 24 weeks. No 
other signs of toxaemia, no convulsions, no 
abruptio placentae were present. A S3'm- 
metrical cortical necrosis of the kidneys was 
foxmd on postmortem examination. Seitz® 
reported 3 cases in which quinine, given in 
3 doses of 0.5 g. (gr. 7^) to induce abortion 
in earty pregnanc3L was followed b3' 
suppression of urine with fatal haemo- 
globinuria and methaemoglobinuria. No 
histologic changes were described. Kutz 
and Traugott'® reported the same picture. 
Scriver and Oertel“ examined carefully 2 
abortions with anuria. Both cases, 34 and 
33 years old, aborted with accidental 
haemorrhage at 24 w'eeks without any signs 
of toxaemia apart from h3q>ertension. 
There w^ere no fits. The kidneys in both 
cases w^ere typical of cortical necrosis. 
Petri*' published a case in earty pregnancy 
With oliguria, haemoglobinuria and meth- 
aemoglobinuria after barbital and i g. 
quinine each day for 3 days. Microscopi- 
cally the kidneys showed abundant haemo- 
globin casts in the glomeruli and in the 
convoluted tubules. The tubules did not 
Aow any epithelial changes. The paper b3'^ 
Kellar and Amott*® in 1932 deserves special 
reference. Their case (i) was a 26-year- 
old i-para, whose pregnancy in the 5th 
Aionth, \vith moderate signs of toxaemia 
and suppression of urine for a fortnight at 
home, was terminated by an abdominal 
hysterotomy. Death in coma occurred after 
18 days anuria; Their case (3) was aged 
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29, 2-para, pre-eclampsia, blood-pressure 
15S/100, urine solid with albumin, oedema 
and oliguria. After concealed accidental 
haemorrhage, pregnanc3^ was terminated 
at 5 months. Almost complete anuria 
followed for 7 days. Ureteric catheteriza- 
tion and decapsulation failed to relieve the 
suppression of urine and the patient died. 
Botli cases show^ed evidence of toxaemia; 
the second, premature separation of the 
placenta. Pathological examination of the 
kidneys showud classical cortical necrosis 
with a predominating selective vascular 
element. As the probable mechanism of 
thrombosis they assume an “ endothelio- 
lytic toxin '' (Leith IMurray) manufactured 
in the liver or placenta. Warner and Hib- 
bitts*‘ in 1932 reported a multipara, 26 
3'ears old, with a 6 months' miscarriage and 
typical signs of abruptio placentae and 
severe pre-eclampsia; blood-pressure 180/ 
no; albuminuria, oliguria, oedema, non- 
protein nitrogen 55 mg. per cent. Sponta- 
neous abortion of a dead foetus occurred 
with typical infarcted placenta and large 
blood clot. After 3 days of complete sup- 
pression of urine, death in uraemia super- 
vened. In their case, also, the renal cortical 
changes showed distribution on a circula- 
tory basis. The3'^ consider that vasoparesis 
with stasis and thrombosis are the aetio- 
logical factors of necrosis. Jeddeloh*® 
published the first article on renal path- 
ology after septic abortion, following 2 
cases of criminal attempts at termination 
of pregnancy in the 4th and 3rd months. 
In the first case the uterus and gut wure 
perforated. Eight days after h3^sterectomy 
the patient died of anuria. The postmortem 
examination show^ed cortical necrosis of 
the kidneys with severe inflammatory 
reaction. Case 2 died of anuria 4 da3's after 
an attempted criminal abortion completed 
by dilatation and curettage. Again a sym- 
metrical renal cortical necrosis w'as found 
and Jeddeloh observed inflammatory 
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changes in the glomeruli, first convoluted 
tubules and interstitial tissue. Jeddeloh 
cited the only previous^ recorded cases of 
this renal condition from the German litera- 
ture: Hertzog," who described bilateral 
necrosis of the renal cortex following a 
purulent peritonitis in a girl of lo years, 
and Furtwangler'" after a severe accident. 
Lubarsch,’® and Fahr,” described similar 
pictures in toxaemia of pregnancy. 

Bowes"" described a 6 months’ mis- 
carriage in a patient of 32 years, with 
complete anuria, toxaemia and no convul- 
sions or antepartum haemorrhage. John- 
stone"' thought that tlie loss of blood leads 
to slowing of circulation and tlrrombosis, 
otherwise it would be difficult to understand 
the selective action of “ endothelia:! ” toxins 
in cortical necrosis. Ash"- again referred to 
tlie prolonged vasospasm as the cause for 
the occlusion and called symmetrical corfi- 
cal necrosis " angioneurotic anuria." 

In a clinico-pathological studj' in 1934 
one of us (W.S.)"" reported haemoglobin- 
uria and methaemoglobinuria witli suppres- 
' jion of urine in a patient 7 months pregnant 
.witlr toxaemia of pregnane}'. The urine 
was burgundy-coloured and contained 
many haemoglobin casts, granular casts 
and red cells. A quinine intoxication was 
diagnosed and the patient died in coma 
witlrout convulsions. The postmortem 
examination showed typical eclamptic liver 
changes, a cerebral haemorrhage and 
severe degeneration of the kidney tubules 
in tire absence of blockage. In 3.572 g. 
weight of different organs, -0.3 g. (5 gr.) of 
quinine could be recovered and it was 
suggested that in this case of " eclampsia 
without convulsions " quinine taken by the 
patient caused a paroxysmal destruction of 
erythrocytes. 

In the light of more recent research on the 
mechanism of the production of tire renal 
lesion in haemolytic conditions, the case is 
both rare and interesting. It demonstrates 


severe toxic tubular damage without mech- 
anical blockage of the tubular lumina by 
the altered blood pigments. The primal}' 
mechanism of the renal lesion was probably 
the toxaemia with its haemolytic and 
necrosing factors aggravated by the haemo- 
lytic action of quinine causing massive 
haemoglobinuria and methaemoglobin- 
uria. The findings seem to support the view 
that simple mechanical blockage of the 
tubules by blood casts is not responsible for 
the anuria in fatal cases of haemoglobinuria 
in pregnancy. The exact nature of quinine 
haemolysis is not understood. 

Nocht and Kikutlr"^ have shorm that 
very' small quantities of quinine may facili- 
tate amboceptor haemolysis in animal 
experiments. Donath and Landsteiner' 
found that during pregnancy autohaemoly- 
sins are formed by a gradual disintegration 
of a large number of ery'tlirocytes. The only 
report in the American literature of fatal 
haemoglobinuric kidney damage due to 
quinine in an abortion comes from Terplan 
and Javert."" Their case was a 41-year- 
old woman in tire 3rd month of pregnancy 
who had taken quinine, estimated as 100 gr- 
(6.5 g.). She developed vaginal bleeding, 
oliguria, haemoglobinuria, and died m 
uraemic coma. Microscopically the kidneys 
showed marked distension of the tubular 
system brought about by masses of haemo- 
globin casts associated with definite foc< 
inflammatory lesions; 3 gr. (0.2 g-) ° 
quinine were recovered from the liver. T e 
authors stressed the fact of special suscep ^ 
bility to quinine haemolysis in pregn^anc) • 
Terplan and Javert commenting further on 
the renal failure, state that quinine oc^ 
not exert a direct action on the ki e)* 
and is excreted by the gastro-ui es n 
tract and the kidneys very shortly a 
intake. When the haemoglpbin, foUov Jg 
haemolysis,- reaches a sufficient leve 1 
blood it is excreted by the 
haemoglobinuria results. They regar 
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kidne}? damage as due to the accumulation 
of haemoglobin in the tubules, with mech- 
anical obstruction of the outflow of secreted 
urine. 

Reyna"' published a typical case of pre- 
eclampsia and placenta praevia in a 24 
weeks’ miscarriage. The blood pressure 
was 245 /iSo. Death in coma followed 3 
da}^s’ anuria. The renal pathology' showed 
s3Tnmetrical cortical necrosis and the liver 
showed eclamptic changes. Kernair' re- 
ported 4 cases of gas-gangrene after abor- 
tion witli oliguria and anuria. All cases 
showed severe nephrosis and haemoglobin- 
uria wth casts. It is interesting here to note 
that Kernau cites a publication bj'’ WolfP® 
who published, from the war of 1914-18, 
100 cases of wound gas-gangrene, in 38 
of which tlae author found similar kidney 
changes. 

Gibberd'’° who reported 2 cases of sym- 
metrical cortical necrosis in late pregnancy 
with recoverjL pointed out the importance 
of making a clinical diagnosis of symmetri- 
cal cortical necrosis and not abandoning it 
in the fortunate event of the patient's 
recovery, .for that of “suppression of 
urine". He remarked on the pathogno- 
monical initial secretion of a small amount 
of bloodstained urine in the presence of the 
other typical clinical features in cases of 
concealed accidental haemorrhage. 

. The cases of Crook,^^ Scriver and 
Oertel,” Gibberd,^'’ Dieckmann,^^ Mad- 
■ding, Binger andiHunt,^^’ Dingle,"" Adam"" 
our cases 5 and 7 are, so far as we could 
■detect in the available published literature, 
the only clinically diagnosed cases of sym- 
metncal cortical necrosis in pregnancy with 
recovery. Volk’s"" case is an abortion of 6 
rnonths with premature separation of the 
placenta, toxaerhia and anuria of 5 days 
duration. Rubin and Petxu’s"' case was 
another 24 weeks abortion with anuria and 
no signs of accidental haemorrhage and 
toxaemia. 


167 

In 1941 Duff and Moore,"" pathologists 
at McGill University, Montreal, gave an 
excellent review of the whole subject of 
S3mimetrical cortical necrosis of the kid- 
ne3's, including the previous survey by Ash 
in 1933. They analysed 71 cases of bilateral 
cortical necrosis and divided them into 2 
groups : 

(1) Forty-eight cases occurring in preg- 
nanc3L 

(2) Twenty-three cases occurring apart 
from prcgnanc3L 

Two-thirds of the pregnancy series termi- 
nated in aboilion or premature labour. In 
21 cases there was antepartum haemor- 
rhage and in 7 cases, pre-eclampsia. 

Only I out of the 12 authors, in the 15 
cases of cortical necrosis in abortion, 
mentions convulsions in the clinical 
features. Jardine and Kennedy's case of a 
4J- months abortion with toxaemia and 
anuria had one eclamptic fit and the post- 
mortem examination did not show typical 
eclamptic changes in the liver. 

In Duff and Moore's 15 collected cases of 
cortical necrosis, the abortion was asso- 
ciated : 

in 4 cases with toxaemia; 

in 6 cases with accidental haemorrhage , 

in 3 cases with infection ; 

in 2 cases with no manifest clinical 
conditions. 

The most puzzling feature of symmetrical 
cortical necrosis in abortion is its rarity 
compared with the frequency of its appa- 
rent exciting causes, such as retroplacratM 
haemorrhage, shock and infection, 
and Moore described the pathology of the 
kidneys veiy clearly. These authors agree 
as to the localisation of the vascular changes 
in the intralobular arteries and efferent 
arterioles of the glomeruh and they also 
aOTee to the virtual exclusion of artenes ot 
larger size. The aetiology of the condition 
is still in doubt although it is generally 
agreed that S3mimetrical cortical necrosis 
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is the result of ischaemia caused by obstruc- lated kidneys in a case of criminal abortion 
tion of the terminal cortical arteries and . The patient’s main symptoms were, apart 
arterioles. The usual stages seem to be from haematuiia and anuria, an accentu- 
vasospasm, vasoparalysis, stasis, throm- ated hypochloraemia due to persistent 
bosis and necrosis. vomiting. They considered that the latter 

Dawbarn and Williams” noticed severe caused the renal insufficiency. A tubular 
oliguria with passing of black urine in gas- nephritis, interstitial oedema with moderate 
gangrene infection of the uterus. infiltration of inflammatory cells and very 

In some cases in which the Cl. welchii few glomerular lesions were found. Normal 
infection had been successfully controlled, blood-chlorides were established by hyper- 
Adey” considered that anuria caused the tonic saline infusions and the patient re- 
deaffi of the patients. He pointed out that covered quickly, 
the kidney changes were due to the direct Renal insufficiency may be one of the 
action of the toxin and to the disintegration outstanding complications of haemolytic 
of haemoglobin in the tubules. reactions, after transfusion of incompatible 

In the recent excellent review on Cl. blood in pregnancy. De Gowin and 
wefchif gas-gangrene infection of the uterus Harden''-’ reported in a study of 2,128 traas- 
by Rendle-Short''' we searched the 4 fusions of stored blood that haemoglobin- 
reported postabortal cases for evidence of uria occurred in 5 (0.23 per cent), and death 
renal failure. in 2 (0.09 per cent) cases. Berstein" and 

In the 3 Bristol cases, Case i procured Brainard’® reported anuria in pregnancy 
an abortion by injecting cow’s urine into the following transfusion of compatible blood 
uterus. The patient showed only a little as determined by our present agglutination 
bloodstained urine on catheterization and tests. WienerandPeters"reviewinginfra- 
the postmortem examination of the kidneys group haemolytic reactions after Land- 
was not mentioned. steiner and Wiener’s'” discovery of the 

Case 3 (1942) when g-J- to 4 months preg- presence of an iso-glutinin, anti-Kh, 
nant, syringed with soap and water and classify them into (i) .those occurring m 
later passed acid, port-wine-coloured urine patients receiving repeated' transfusions of 
which was not noticeably reduced in Rh positive blood and (2) those occurring 
quantity. The deposit showed blood pig- in patients in or after labour who have not 
ment, debris, bloodcasts and Cl. welchii in received previous transfusions. Our case 4 
large numbers. is a classical example of the mechanism 

Rendle-Short discussed the urine in a responsible for the renal failure, an un- 
typical case of gas-gangrene but we are munisation of the Rh negative patient to 
unable to find notes of any renal investiga- the repeated transfusion of the Rh posinve 
tions or on renal pathology elucidating the agglutinogen ”. That such intragroup 

renal failure in postabortal gas-gangrene haemolytic transfusion reactions may 

cases. In future it would be of value to have especially in Rh negative 
full reports on diuresis and renal investiga^ Rh positive foetuses were affected ' 
tions in this particular field of renal failure, erythroblastosis or haemoljdic anaemi 
A very interesting contribution to the the new-born was supported by ^vi^^ 
problem of postabortive anuria came from Levine, Burnham, Katzin and ’« 

a group of South American investigators. Wiener,” Boorman, Dodd and ' 

Chabanier, Lobo Onell, Michon and Lelu** Loutit,-” Harrison and Meacoc , 
gave a very thorough study of the decapsu- others. 
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The occurrence of isohaemotysins, al])ha 
and beta, in higher tilres in postpartum 
women maj' provide an explanation for the 
specific stimulation in hetero-specific preg- 
nancj^: Group A or Group B foetus in a 
Group O mother. (Wiener and Peters, 
Jonsson.“) 

The subject of renal failure after incom- 
patible blood transfusions was further 
reviewed b3^ Jewesburj-,®* Wiener and his 
co-workers, De Govin,®° Kilduffe and De 
Bakey,“ so tliat we indicated in our paper 
only the features of particular interest to the 
obstetrician. 

Butler, Danfortli and Scudder®^ recently 
presented a case and a review of the Rh 
factor in . intragroup blood transfusion 
reactions in obstetrical patients. The treat- 
ment was directed towards correcting the 
acidosis, maintaining fluid and electrolyte 
balance, and restoring blood volume and 
plasma proteins. Adrenal cortical extract 
and h5;pertonic saline were administered to 
cause sodium retention and potassium 
diuresis, to protect the patients from the 
convulsive action of the increase of potas- 
sium salts in the blood, a method worth 
remembering. Among 25 similar cases 
selected from the literature, haemoglobin- 
mia was noticed in 12, convulsions in 10, 
hypertension and oedema in 6. Rapid 
progression to suppression of urine was 
present in 3 fatal cases. There were 5 deaths 
in these 25 cases. 

■ Reference seems necessary to the present 
conflicting views on the mechanism of 
production of the renal lesion and the 
suppression of urine by an incompatible 
-transfusion in pregnancy. 

Two explanations are given : 

(1) Mechanical blockage of the tubules 
hy acid haemoglobin. (Ponfik,°® Baker 
and Dodds,®" De Gowin and co-workers, 
de Navasquez.'") 

(2) Irritating or toxic products released 
hy the haemolytic reaction have a direct 

B' 


effect on the kidneys (Bordley,'’ De Gowin 
and co-workers, Hesse and Filatow""). 

The renal lesion is characterized by 
oedema and cellular infiltration of the inter- 
stih'al tissues, degeneration and necrotic 
changes in the collecting tubules, deposi- 
tion of pigmented casts, dilatation of the 
convoluted tubules. The glomeruli are 
normal. The pathology of the kidneys 
resembles strikingly tlie pathological find- 
ings in “ crush injury 

Godwin and McCall"® have described 
cortical necrosis following perforated 
gastric ulcer \vitli peritonitis and made 
bacterial toxins responsible for the glome- 
rular capillary dilatation. They stressed 
that shock with the resulting capillary 
stasis and haemoconcentration may have 
been a contributary cause of renal isch- 
aemia. 

Bratton'* described anuria with casts not 
associated with blood transfusion in 9 fatal 
cases of antepartum bleeding. The case 
records showed that 4 patients had “ septic 
abortion" with suppression of urine and 
one had raised blood-urea. Postmortem 
findings were tubular degeneration, necro- 
sis of occasional cells, formation of cellular 
and haematogenous casts, especially in the 
collecting and discharging tubules, un- 
affected glomeruli, interstitial oedema iivith 
small foci of subacute inflammatory infil- 
tration in relation to the blocked tubules. 
Apart from engorgement the vessels showed 
no other abnormality. Bratton's micro- 
scopical description differs from the 
previous pathological findings of Jedde- 
loh.®' Bratton pointed out that the histo- 
logy of the kidneys suggests a toxic lesion, 
but as the onset of anuria may precede 
abortion the toxic process is not necessarily 
■puerperal in origin but may be initiated 
previously. 

We think that one cannot rule out the 
question of drug-ingestion in some of 
Bratton's cases of septic abortion, and this 
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factor, therefore, may be responsible, too, rhage in late pregnancy, 5 cases (6.5 per 
for the postmortem picture. cent) showed renal impairment. Among 59 

The third type of suppression of urine in consecutive cases of obstetrical haemor- 
early pregnancy, obstruction to the outflow rhage (postpartum, placenta praevia, acci- 
of secreted urine, is a subject that has given dental) in only 5 of the 10 accidental was 
rise to much discussion and stimulated many renal impairment demonstrable. Young 
investigations since 1939. concluded, therefore, that shock from 

In 1941 Bywaters and Beall,“* and haemorrhage has no essential part in the 
their associates at the British Postgraduate initiation of the renal lesion. The second 
Medical School, published a paper showing factor, haemolysis wth tubular' blockage, 
the close association of crush injuries with is also hot solely responsible for the renal 
renal failure. After the heavy air-raids on failure following accidental haemorrhage. 
London the attention of the medical world Yoimg postulated a third factor: a toxic 
was focused on that problem. material is generated in the djdng retro- 

Bywatersei aZ.,®' Dunn eZfl/,,®' Bywaters placental concealed haemorrhagic utero- 
and Bible,®® Darmaddy et al . and several placental lesion which is responsible for the 
others gave a comprehensive description of renal syndrome in accidental haemorrhage, 
the pathology of the kidney damage, con- The analogy is drawn from the "nephro- 
sisting of degenerative and necrotic tubular toxic theory ’’ in crush syndrome where the 
lesions localized most frequently in the source of the toxin has been regarded as 
ascending limbs of Henie and the second ischaemic muscle, 
convoluted tubule, xvith brown casts (mj^o- The latest description of 2 cases of renal 
haemoglobin) in some tubules. failure followng abortion ' comes from 

Young and McMichael” stressed the Dingle.®' One case, a 6 months pregnancy, 
analogy of the shock-azotaemic state follow- had a severe pre-eclamptic toxaemia, m 
jng the trauma of difficult labour with the which the added trauma of induction pro- 
crush syndrome. duced shock and kidney failure. The post- 

Young” referred to the similarity of bio- mortem examination disclosed complete 
chemical and renal changes in the “ crush bilateral cortical necrosis. The second rase 
syndrome ’ ' and the syndrome in concealed was that of a patient who fell, and probably 
accidental haemorrhage. In his papers had a traumatic accidental haemorrhage, 
Yotmg” has given us much enlightenment which produced haematuria, shock an 
on the causes of renal failure after utero- oliguria with uraemia. The patient ina e a 
placental damage. He drew the following complete recovery after 10 days ohguna 
conclusions : and uraemia (blood-urea up to 356 mg. F 

Concealed accidental retroplacental cent). In both cases there was haema na^ 

haemorrhage is a massive utero-placental followed by oliguria and^ a marked me ^ 
lesion of ischaemic origin in which the acute blood-urea following delivery , whic 
renal lesion with haematuria, oliguria, sup- accompanied by a sudden alarming r P 
pression and mraemia may ultimately blood-pressure due to shock. 
develop. The toxic substance giving rise to In the second case there was a 
tubular degeneration is derived from tissue tendency to thrombosis with {jpp 

autolysis. Shock and haemolysis, so often blood coagulation^ time, a coinp‘ 
present, may have a similar origin. noted also by Davidson and iume 

In an analysis of the aetiology of renal Gibberd.®°_ _ , (jje 

failure in 79 cases of accidental haemor- Dingle indicates, from as } 
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recent literature, that the aetiolog}^ of the 
condition may lie in a damaged placenta. 
Her cases seem to offer convincing evidence 
for those who regard renal ano.xia secondary 
to h3'potension (shock) as the mechanism of 
renal failure. 

Altliough coiUcal necrosis of the kidneys 
could be produced experimental^ bj' Sia- 
phyjococcus aureus toxins (Von Glahn and 
Weld,''* De Navasquez‘”“), surprisinglj' 
none of the cases described in tlic last lo 
years were associated with septic abortion, 
a fact that seems wortli mentioning, especi- 
ally since Dunn and Montgomerj'"’ re- 
viewed in their 8 cases of renal cortical 
necrosis a variety of infections, such as sore 
throat, scarlatina, post-operative strepto- 
coccal infection, pneumonia, diphtheria, 
” grippe ” and dj^senterj'. 

It is interesting to note here that sulpha- 
pyridine anuria has a similar mechanism 
and clinico-pathological picture (Ravid and 
Chesner'®), and in cases of septic abortion 
under treatment with sulphonamides it is 
essential to exclude the sulphonamides as a 
possible factor in the urinary upset. 

Darmaddy, et have recently (1944) 
reported that they have seen many cases 
with extensive muscle ischaemia and 
necrosis without traumatic uraemia. 

The " toxic substance " has not yet been 
identified, so the theory is still sub judice. 

In the last 2 years we have failed to find 
signs of renal failure in many cases of diffi- 
cult labour with severe trauma (failed for- 
ceps, severe lacerations, etc.). 

Reference is made to a rare cause of 
oliguria in early and late pregnancy — 
allergic or angio-neurotic oedema — by 
Seley . ‘ ’ The existence of oliguria and anuria 
due to toxaemia in early pregnancy is rare. 
Acute glomerulo-nephritis, pyelonephritis, 
■dehydration, hyperemesis gravidarum, etc., 
are conditions which it is not our intention 
to discuss in this paper. 
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Treatment. 

The salient features of the conservative 
treatment of oliguria and anuria following 
abortion consist in : 

(1) Ample fluid intake to overcome the 
negative fluid balance. Dieckmann and 
Kramer” defined oliguria as the excretion 
of less than 600 c.cm. of urine within 24 
hours, and anuria as the absence of urine 
for 12 or more hours. We have found that 
5 per cent hypertonic dextrose in physio- 
logical saline in amounts of 3 to 4 pints daily 
by slow intravenous drip has been the most 
efficient means of increasing diuresis and re- 
plenishing the mineral content of the 
plasma. 

(2) Alkaline fluids by mouth, prophylac- 
tically, for recipients of blood-transfusion, 
in the form of sodium citrate 90 to 180 gr. 
daity. Two per cent sodium sulphate intra- 
venously can be given as a stimulating 
diuretic. We have had no experience with 
lactate solutions which were strongly recom- 
mended b}^ Dieckmann and Kramer. 

(3) High doses of ascorbic acid as a 
diuretic, and vitamin Bi to prevent or im- 
prove severe vomiting. Both proved useful 
in the reported cases. 

From the operative measures which have 
been advocated and reported as successful 
in the treatment of anuria, decapsulation) 
splanchnic block and cystoscopy \vi& 
ureteral catheterization were employed in 
our cases. 

(4) All cases of septic abortion or of shock 
were put on intake and output charts and 
had the blood-urea and catheter specimens 
of urine examined as a routine. 

Decapsulation was attempted in Cases i 
and 4 of our series. We could not convince 
ourselves that the kidnej^s in these cases 
were under tension at operation and we con- 
sidered the operation tilted the scale rapidly 
against the patients. Gibberd"'’ has already 
given very strong evidence from the 
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patholo^ of the fallacy of employing de- Splanchnic 'Block. The limitations of 
capsulation in cortical necrosis. There is existing methods of ti-eatment of oliguria 
nowhere in tlie literature the slightest proof and anuria in pregnancy encouraged us to 
that mechanical compression from without attempt, in two of our most serious cases, a 
cuts off the blood-supply to the glomeruli, bilateral posterior splanchnic block, accord- 
The vessels were the very opposite of com- ing to the method of Kappis. James®” had 
pressed; they were engorged. The clinical recently described excellently the technique 
course, biochemistry and histology of cor- of this type of regional analgesia, 
deal necrosis, points to glomerular failure Our case 4 was a septic incomplete ahor- 
as the cause of progressive renal insuffici- tion with severe haemolytic transfusion 
ency, so that mechanical pressure on the reaction, due to Rh incompatibility, in 
tubules by the acute swelling of the confined which bilateral splanchnic block with 
kidneys is quite unconvincing as a cause of 1:2000 Anethaine Glaxo (an analgesic 
anuria. solution of amethocaine hydrochloride, 

Cabot and Iber,’^” who presented the with the addition of adrenaline in 1:200,000 
largest single collection of cases of total concentration), was performed to stave off 
anuria from different causes at the Mayo renal failure. The response was rapid and 
Clinic, do not believe that decapsulation the patient recovered. Case 5 was a patient 
has any place in the modern treatment of with septic inevitable abortion and sym- 
this condition. metrical cortical necrosis, who responded 

Madding and his associates’® advise dramatically to a second bilateral splanch- 
conduct of the treatment of anuria in preg- nic block with i : 2000 Anethaine Glaxo, 
nancy on modem conservative lines, as in after all conservative measures and a first 
their own successful cases. splanchnic block with per cent procaine 

Kellar and Amott" had discouraging had failed to promote diuresis. The litera- 
/'results writh decapsulation in cortical ture contains only a few reports of 
-^ necrosis and advised staving off anuria by splanchnic nerve block as a method of treat- 
other means. ment of suppression of urine. 

Johnstone®^ was impressed w’ith isotonic Neuwirth®' published the first conclusive 
sulphate solution as a means of stimulating evidence of the relief of reflex-anuria by 
diuresis in a probable case of postpartum means of splanchnic block in anuria. Hav- 
cortical necrosis. licek,*® Rubritius,” and Haslingeri* were 

Among the 48 cases of symimetrical cor- other continental writers who confirmed 
tical necrosis in the pregnancy of Duff and the usefulness of splanchnic block in anuna. 
Moore’s series. Crook's case is the only one Peters®’ presented a case of prolonged 
which recovered after decapsulation. Of anuria after blood transfusion, in which a 
their 15 fatal cases of renal cortical necrosis single splanchnic block, after failure 0 
following abortion, there was not a single other measures, produced diuresis withm a 
one in which decapsulation was of avail. few hours. He explained the mechanism 0 
A further analysis of the reported 8 re- splanchnic block as the breaking of ® 
coveries of clinically diagnosed cases of reflex arc through rvhich sympathenc m 
cortical necrosis in pregnancy showed that flexes pass. Experiments show that im 
only Crook’s patient had a decapsulation — tion of the splanchnic nerve causes 0 ' 
another argument against a surgical pro- and section of the 
cedure which should have no place in the polyuria. (See Bernard, An* 
treatment of renal failure in pregnancy. Karr," and Caldwell, Marx an 
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tree.*®) Peters also discussed the advan- 
tages of splanchnic nerve block over spinal 
anaestliesia, which was recommended by 
Hayes and Paramore,” and Cubitt.”” 

Russian authors (Hesse and Filatow*^^"), 
made experimental observ'ations that renal 
vasospasm occurs in haemolytic reactions 
as a result of the liberation of depressor sub- 
stances acting directl}? on tlie vessel walls, 
with consequent impairment of kidney 
function. They were impressed with the 
results of immediate transfusion of compa- 
tible blood in small quantities experimen- 
tally and clinicalty. Among i6 cases of 
severe renal failure following blood trans- 
fusion, they had onl}?^ 2 deaths. Visneoskji”* 
treated cases by splanchnic block success- 
fully. 

To be efficient, spinal block must be at a 
high level because some fibres making up 
the splanchnic nerve arise from as high as 
the 4th dorsal segment. Splanchnic block 
gives a more complete interruption than 
spinal anaesthesia which works as high as 
the 6th dorsal segment only. 

In our experience splanchnic block does 
not produce motor weakness or paraes- 
thesias. Both our patients were able to 
move about in bed and there was no appre- 
ciable fall in the blood-pressure. 

Definite conclusions cannot be drawn as 
to the exact mechanism of splanchnic nerve 
block in the relief of suppression of urine in 
pregnancy, due to cortical necrosis. The 
predominant vascular element — ^ischaemia 
IS striking and arteriolar and arterial 
spasm may be the first events to determine 
aU the later cortical lesions. The block, 
should, therefore, be used early. 

renal picture in dogs and rats in 
the classical Goldblatt®" experiments, after 
clamping the renal arteries, is not unlike 
at in our described cases of cortical necro- 
sis. Splanchnic block may be "releasing 
e clamp ” which produces renal anaemia. 
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Wc know Goldblatt’s experiments are 
slated not to be due to nervous phenomena. 
Splanchnic block is not a panacea for all 
cases of oliguria or anuria, but, to our 
knowledge, these are the first 2 cases of 
suppression of urine in early pregnancy in 
which conservative methods and splanchnic 
ner\'c block have given good results and 
probably prevented a fatal result. 

Caffieterization of the ureters was em- 
ployed in 4 of our cases, prior to any other 
surgical procedure, first to assist in the 
diagnosis of the renal patliology, secondly 
to exclude blockage of the ureters. In both 
cases of cortical necrosis the operation 
api^eared to fail . In the first case of ' ' septic 
abortion kidney ” with blockage in the con- 
voluted tubules by masses of pigment, it 
was also impossible to promote diuresis by 
catheterization of both ureters. 


Discussion and Summary. 

A clinical, and in part, pathological study 
of the 7 cases we have collected shows that 
renal failure is one of the most serious of 
the complications of pregnancy. Although 
the condition has been well known for many 
years, the clinical picture has gained more 
interest since the publication of ^papers 
dealing with traumatic uraemia ( crush 
syndrome ' ') in this war. 

Age. The ages of the patients ranged 
from 19 to 45 years. The majority of the 
patients faU in the higher age-groups. 

Gravida. There were 2 prirmparae m 
the group. All the other patients were 
multiparae. Thus it would appear that 
multiparity predisposes to these renal com- 
plications. 

Stage of Pregnancy. We have found our 
abortion cases distributed from 12 weeks to 
24 weeks. It is interesting that all cases of 
renal cortical necrosis occurred at a time, 
when the placenta had already developed. 



174 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


Aetiology. The cases discussed allow us 
to group die renal complications into those 
which occur in : • 

(1) non-septic abortions; 

(2) septic abortions. 

it should be emphasized that 5 out of our 
6 cases of abortion were septic, a figure that 
indicates the importance of the infection 
factor in the causation of the acute renal 
insufficiency in this series. We cannot of 
course, completely exclude the possibility 
of the sulphonamides having some part in 
the aetiolog}^ 

Conclusion. 

An extensive summary and analysis of 
the world's literature on renal failure com- 
plicating abortion has mot been reported 
previously. Up to 1941 only 15 cases of 
abortion with renal failure among 48 cases 
occurring in pregnancy could be dis- 
covered. Since then only 2 cases (Dingle’s) 
and our 2 have been reported. The poor 
prognosis is evident from the fact that up 
to the present time only g cases of cortical 
necrosis in pregnancy with recovery 'can be 
traced in the available publications. 

An outline of the treatment of oliguria 
and anuria following abortion is given. 
Decapsulation should have no place in the 
treatment of renal failure in these cases. 
Among the 9 recovered cases of renal corti- 
cal necrosis in pregnancy in the literature, 
8 recovered without this surgical procedure. 
Both our patients upon whom decapsula- 
tion was performed died. Two of our cases 
with suppression of urine and azotaemia 
responded excellently to bilateral splanch- 
nic block with 1 : 2000 anethaine. 
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The Mother in Industry ' 


BY 

Sibyl Horner, M.B., B.S., D.P.H. 

Medical Inspector of Factories. Ministry of Labour and National Service. 


In the short time at our disposal I shall try 
to suggest subjects for discussion rather 
than give a detailed account of my experi- 
ence as a Medical Inspector of Factories, 
of the mother in industrjL I propose to do 
surface anatomy on tliis motlier and to 
divide her into (a) the expectant mother, 
(b) the nursing mother, and (c) the mother 
with young children, with a foreword on the 
prospective mother for this is the keynote 
to protective factory legislation for women. 

The Factories Act of 1937, the previous 
Factories Acts and the Orders and Regula- 
tions made thereunder had in mind the 
fundamental physiological function of 
women, that of childbearing, and to prevent 
any detriment to the function has deter- 
mined the law with regard to women’s 
employment generally, and specifically in 
those “dangerous trades ’’ where women 
are allowed. Some restriction on w^omen’s 
employment in industry is founded on 
tradition, and on the supposed greater sus- 
ceptibility of women to certain toxic sub- 
stances, i.e. lead compounds and benzene, 
but in my view this is a complicated issue. 

It would be difficult to prove on physio- 
logical grounds that women (apart from 
pregnancy) are more susceptible than men 
to injury where there is a health risk com- 
uroir to both. There are, however, in 
addition to general statutory restrictions on 
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the employment of women in industry, 
certain special restrictions relating to par- 
ticular processes to which reference must be 
made. These are, with one exception, lead 
processes, and these restrictions on employ- 
ment of women have been “imposed on 
the ground that the use of lead involves 
special dangers to women. If I may ex- 
press my view of this official statement it 
would be to the effect that since lead has 
been used as an abortefacient, the prohibi- 
tion from employment in lead processes, 
involving special risk, of women of child 
bearing age could be supported on medical 
grounds. 

Both women and young persons (i.e. 
those under 18), may, however, be em- 
ployed legally on work involving the use 
of lead compounds (approximately, 
material containing less tlian 5 per cent of 
soluble lead compound). Where such work 
is undertaken certain precautions have to 
be taken to control the risks from lead dust 
or fumes and periodic medical examination 
is required. Cases of lead poisoning or 
lead absorption among women and young 
persons so employed are in fact practically 
unknown. 

Other health risks in industry are on the 
whole common to men and women, the 
factor determining ill effects being tire in- 
tensity and duration of exposure to the 
hazard. The element of susceptibility can 
rarely be predetermined and is probably 
not influenced by sex, although it may be 
by habits of individuals. It has been sug- 
gested that women are more susceptible 
177 
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than men to benzene poisoning but this is 
not supported by a study of groups of 
workers of both sexes exposed to similar 
concentrations." 

It is possible, however, that women ex- 
posed to benzene may show the harmful 
effects in an obvious way peculiar to women 
—by menstrual changes. The alleged sus- 
ceptibility of women to lead poisoning, as 
shown by abortion, may be capable of a 
similar explanation. 


(a) The Expectant Mother. 

There is not, contra'ry to the popular 
view, legislation forbidding the employ- 
ment in industry of women during any stage 
of pregnancy and women, in larger num- 
bers in wartime than in peace, have in fact 
been so employed. This employment is 
terminated either on the instigation of the 
worker or the employer and fortunately 
there is practically no disagreement 
between these two as to when during preg- 
nancy industrial occupation should cease. 
In wartime there has been the Essential 
Works Order, controlling release from 
work, but permission to leave employment 
©n account of pregnancy would not be 
withheld if desired by the woman. If she 
elects to remain at work against the wishes 
of the employer the question falls to be 
decided by the National Service Officer, but 
I think such cases are rare. 

We very rarely, too, hear of accidents in 
industry to women who are pregnant. You 
might think this is odd as women are every 
year involved in quite a large number of 
industrial accidents and it might so happen 
that some of these women were pregnant. I 
think the explanation lies in the care — ^with- 
out the spur of legislation — that is given to 
women in industry in this condition, and 
perhaps to the fact that there is no hard and 
fast rule as to how long such employment 
may continue— each case being considered 


on its merits in relation to the individual’s 
state of health, her home circumstances and 
the nature and conditions of her employ- 
ment. These desiderata are most con- 
veniently and efficiently satisfied when 
there is medical (including nursing) super- 
vision 'in the factory, but such is the public 
conscience in this country towards the 
expectant mother that the consideration 
accorded her by the industrial laily does 
much to prevent injury to her, although 
this consideration (prompted by principles 
which can be well understood) may some- 
tiines have the effect of terminating 
prematurely her period of useful employ- 
ment. 


The usual procedure where there is a 
rnedical service in the factory— including a 
whole- or part-time doctor and one or more 
nurses — is for the woman to seek advice 
from this department as soon as the fact 
of pregnancy is established. Then she is 
advised in general terms and as to attend- 
ance at the local authority antenatal clinic, 
while her work in the. factory is reviewed 
in the light of the new circumstances. She 
is, or should be-, removed from contact with 
toxic substances such as trinitrotoluene, 
benzene or lead compounds, and from cold, 
wet work, and from heavy work, parfacu- 
larly where this involves muscular strain 
of an intermittent or jerky nature, and from 
work which — and this is very rare in my 
experience if thought is given to the reme y 
— requires continual standing. _ The idea 
is, of course, in a " sedentary ” job to a er 
nate sitting with standing, and 1^"!? 
that exercise in moderation is good tor 
pregnant • woman. The hours o wo 
would, in the ideal case I am considenng, o 
modified if necessary to the particular ne^ 
of the individual and as a rule nig 
ployment (permitted to women dunng 

war) would be generally avoided. 

say, and cogently, that such changes^? ^ 
haps carrying with them anythi g 
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diminished wage-packet to termination of 
employment will tend to postpone the 
revelation of pregnancy until it becomes 
apparent. This is the vety tiling that is to 
be avoided, if onl}? on account of the rela- 
tive frequenc}' of miscarriage during the 
first 3 months of pregnane}'. Some firms 
have therefore declared in advance their 
policy of non-dismissal (where dismissal is 
legal) on the ground of pregnancy, and 
sometimes monetary benefits are given to 
make up for shortened hours and change of 
employment. One firm, with the object of 
getting the women to return after child- 
birth, introduced a scheme by which each 
woman on reporting her pregnancy became 
entitled to a week for 3 months. Most 
women were advised to leave this firm’s 
employment at about the 6th month. 

In general, it is the economic urge which 
keeps women at work after the 3rd month 
of pregnancy, but in this connexion it must 
be remembered that factory work is not 
necessarily more exacting than domestic 
work and where in a factory there is a 
medical service, the needs of the pregnant 
woman may receive more constant, expert 
consideration (in conjunction with the out- 
side health service) than is possible at home. 

It is not scientifically sound to determine 
in geiieral terms the period of healthy em- 
ployment of women in industry who are 
pregnant; this must, as I have suggested, 
be determined to suit the individual needs. 
We have records of women who have, with- 
out untoward incident stayed at work until 
fte 8th month, but this is very unusual. 
Somewhere about the 20th to 28th week is 
much more common while, of course, large 
numbers, including those who are well pro- 
‘'udedfor, leave industry much earlier. 

There have.been a few instances during 
wartime of antenatal clinics in factories. 

rese have not set out to' compete with 

ocal Authority clinics, but the object has 

sen to keep the workers at work and to 
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save their time. A firm estimated that 
5,244 hours were so saved in 8 months by 
115 prospective mothers. The general 
view, however, is tlrat medical and nursing 
services in factories will function best if 
regarded as ancillary to hospital and local 
autliority clinics (and private and panel 
doctors) and tlrat continuity of ante- and 
.posbiatal care can only thus be ensured. 

What of the results of this employment ? 
I have no statistics to give you because we 
are not, of course, officially informed of 
pregnancy in industry, and it is only by a 
scrutiny of reported accidents and of noti- 
fiable industrial diseases that the compli- 
cating fact of pregnancy can be revealed. 
My recollection over 20 5'ears is of only a 
handful of such cases. One stands out in 
my memory— tlrat of a well-built girl in the 
twenties who had beeir passed in the pre- 
war period as medically fit for her job in a 
sugar refining factory. At the end of the 
2nd 3'ear of tire war, without further medi- 
cal examination, she had been put on what 
was described as a “man's job” — ^filling 
sugar bags and trucking these (weighing i 
or 2 hundredweights) to a chute. One day 
after taking a bag onto her truck, she 
stepped back on to the empty truck of 
another girl; she fell — ^but did not report to 
the ambulance room. The same evening 
she "had a severe haemorrhage followed by 
a miscarriage. She was 2I months preg- 
nant and had not reported to the medical 
department of the factory. 

I am telling you of one of the apparent 
failures of the present system, and that 
these are generally connected with the early 
months of pregnancy before the condition 
has been disclosed to a responsible person 
in industry will not surprise you. In another . 
case (also wartime) where this also held true, 
the coroner’s verdict was one of acciderital 
death from cerebral oedema following 
abortion due to being struck at work. In 
this regrettable case, the woman was aged 
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40 and a widow—pregaancy had not been 1 think you will agree that the baby in the 
disclosed. She was working with 3 other first months of life wants more than lacteal 
women stacking flour bags, weighing 140 attention from the mother, and that it is not 
pounds, when the stack collapsed. She and really in the best interests of either mother 
anotlier woman were struck by falling or child for nursing mothers to be employed 
bags, the widow went home and was ad- in factories. 

mitted to hospital 14 days later. Death Creches at or near factories, mostly with 
occiOTed after 3 days and only at a post- ^ minimal age for admittance of g months, 
mortem exaramahon, was the fact of preg- . are anotlier matter. With individual atten- 
nancy (4th to gtli month) esiabhshed. There under the supervusion of a fully trained 

had evidently been haemorrhage and a mis- nurse the infant is sure of his necessities of 
carnage at home. jjfg — food, sleep and cleanliness— and he 

To turn from these isolated instances to is saved the irregularities which call down 
the record of one factory during wartime, his displeasure were he at hand while 
there were in 6 months, among 4,905 female mother earned the wage packet to supple- 
munition workers, 3 cases of abortion ment, or satisfy, the needs of the weekly 
treated at the works' surgery and the same budget, 
number of cases of amenorrhoea. In other 

words, to be forewarned of pregnancy in a y children. 

factory is to be forearmed. ' , . . 

These can similarly make use ot nuiseiy 

schools until the child is of school age. These 
(b) The Nursing Mother. are so much more in the province of the 

In industry the law has stepped in and local authority that I will conclude by a 
reads (Public Health Act 1936, S. 205) "if very brief_ consideration of the lot of the 
the occupier of a factory or workshop .... woman in industry with young children, 
(this was before the Factories Act of 1937, Her lot is unenviable, and how she per- 
after which the distinction is obsolete) . . , forms the double, or is it triple (with a 
Imowingly allows a woman to be employed husband at home), function, I really do not 
'therein ivithin 4 weeks after she has given know. What is evident in industry is that 
birth to a child, he shall be liable . . . etc, the married woman has 65 per cent more 
In fact it seems almost unknown for a absence from sicloiess than her luunarriea 
woman to return to work earlier than the sister and this is particularly nohce^je 

law allows and again, it seems that few in married women under 23 years old. The 

women return, at any rate to the factoty proportion discharged for. reasons of _i 
where they were formerly employed, Mathin health is also much higher among mame 
6 months to a year of confinement. One women. 

factory indeed gave a maternity benefit of We shall, I suggest, never change the 
£6 to women who returned to work after 8 position with regard to sex differences in 

weeks. It has been estimated among one absence through sickness (the men's rate is 

group of factories that 12 per cent only of jower than the women's) so long as women 
married women returned to work after con- 
finement, whereas the percentage of the 
unmarried was 20 per cent. 

A few factories provided facilities in war- 
time for mothers to nurse their infants, but 


rave to work away from xiome anuy ^ 
inue to fulfil their household obligation^ 

This position creates worse hardships lor 

he women themselves than for the cMdr 
Ar whom there is alternative care a 



THE MOTHER IN INDUSTRY 


i8x 


or in mirsciy or national schools with tlic 
all essential food, rest and recreation. 

"The longer you can look back the 
further 5?ou can look forward," said Win- 
ston Churchill to an audience of doctors, 
and it is indeed encouraging after the ex- 
periences of 2 great wars to be able to record 
the useful work , under medical supcr\Msion , 
that the expectant mother has been able to 
give to industr}' without detriment to her 
health. 
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A Case of Aplastic Anaemia in Pregnancy 
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It is recognized that all types of anaemia 
may complicate pregnancy, but aplastic 
anaemia is a very unusual associated dis- 
ease. This case history records a temporary 
acute aplastic anaemia occurring late in 
pregnancy, with recovery after delivery. 

Mrs. W. D., aged 36, 6-para (Case MM. 1814). 

Previous obstetric history. Four normal preg- 
nancies and confinements. The 5th (twins) was 
complicated by hyperemesis gravidarum and 
anaemia. During the and month the blood count 
showed the red-blood cells to be 6,160,000 per 
c.mm. and the haemoglobin to be S3 per cent, but 
the red-blood cells fell to 3,190,000 per c.mm. and 
the haemoglobin to 60 per cent at the 5th month, 
and remained at this level. No further details are 
available except that she had a severe secondary' 
jjpostpartum haemorrhage. 

Sixth pregnancy. The woman was first seen 
at the 14th week, when she seemed rather pale 
but had no symptoms. Haemoglobin 73 per 
cent, red cells 4,380,000 per c.mm., and 
colour index 0.83. She attended the borough 
clinic and was next seen at this hospital 
at the 35th week. She had had some swelling of 
the legs for 4 weeks, and diarrhoea and vomiting 
for 2 weeks, which had left her with extreme lassi- 
tude and breathlessness. She was at once admitted 
and found to have marked pallor and gross oedema 
of the feet. The blood-pressure was 120/70. The 
urine was normal. The uterus corresponded with 
the expected size, and the liver and spleen were 
not palpable. The blood-picture was haemoglobin 
39 per cent, red cells 2,350,000 per c.mm., and 
colour index 0.82. Anisocytosis and hypochromic 
cells present. Rhesus factor positive. Blood group 


A. She was transfused with 540 c.cm. blood, 
which raised the haemoglobin to 44 per cent, but 
at the end of the first week her blood count had 
fallen to haemoglobin 33 per cent, red cells 1,840,000 
per c.mm., colour index 0.91, white cells 1,000 per 
c.mm. (polymorphs 40 per cent, lymphocytes 56 
per cent, monocytes 4 per cent), platelets 63,000 
per c.mm. Sternal puncture showed a great reduc- 
tion in the number of nucleated cells. , The myelo- 
cytes were mostly degenerated, but there was an 
excess of eosinophils. Some giant platelets were 
seen. The myelogram excluded a megaloblastic 
anaemia of pregnancy and indicated an aplastic 
process. She was given 5,400 c.cm. blood within 
the next four days and her haemoglobin rose to 83 
per cent. At this time she began to have bleeding 
from the gums, purpuric spots appeared on the 
arms, and within the next 3 days she had epistaxis, 
melaena and gross haematuria. The xvhite cell 
count remained very low and fell to 400 per c.mm., 
but rose again to 2,000 per c.mm. before dehveiy- 
During this time she had daily injections of 4 c.cm. 
Hepalon intramuscularly^ but reticulocyte response 
did not occur. She was also given iron, ascorbic 
acid and Aluzyme yeast by' mouth. She was given 

2 further transfusions (see chart), and then labour 
was induced by high rupture of membranes. She 
was delivered in 4 hours oif a live child, weighin;, 
pounds 10 ounces. She had a severe postpartum 
haemorrhage before and after e.xpulsion 

placenta and was given 2,100 c.cm. blood. .Vh 

3 days her white cell count had risen to 4'®°® P 
c.mm., platelets to 190,000 per c.mm. 

turia persisted for a few days. The bleeding nie 
was over 15 minutes and the clotting tiroe ( n n 
Laidlaw) i minute 45 seconds. She had a a ^ 
co/i infection of the urine, excessive loc 
pyrexia up to 100.6° F., but her general con 
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was grcatljr improved. Two weeks alter delivery 
she had a sudden secondary postpartum haemorr- 
hage and lost nearly zjt litres of blood. The uterus 
was explored under anaesthesia and a placental 
polyp was removed. Blood tran.sfusions of 2,160 
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positive. Blood group A. She was not breast 
fed owing to the mother’s poor general condition 
after delivery. 

The patient’s husband was also Rhesus positive 
and blood group A. 


>7.500 



c.cm. were given. After this she made a good re- 
covery. By the 8th week the haemoglobin had 
risen to 80 per cent emd the red-blood cells to 
3 > 65 o.ooo per c.mm., and she was sent home. 

From the 7th week onwards she received proteo- 
lysed liver (Hepamino, J^oz. daily) and she con- 
tinued to take Aluzyne Yeast, ascorbic acid and 
ferri et ammon. cit., and by the 13th week the 
haemoglobin was 98 per cent and the red cells 
5.000,000 per c.mm. A fractional test meal showed 
a normal acid curve. 

Sterilization was performed 6 montlis later, and 
18 months after delivery she reipains well with 
haemoglobin 80 per cent, red cells 4,800,000 per 
c.mm., white cells 6,200 per c.mm. (neutrophils 74 
per cent, eosinophils 2 per cent, lymphocytes 21 per 
cent, monocytes 3 per cent, and platelets 484,000 
per c.mm. 

The baby was healthy. Blood count on the 4th 
^ay was haemoglobin 134 per cent, red cells 
6.680,000 per c.mm., colour index i.o. Rhesus 


Discussion. 

This patient presented the features of an 
aplastic anaemia complicating pregnancy. 
The profound normochromic anaemia 
with reduction in all the cellular elements 
in the blood and the marked haemorrhagic 
tendency, together with the bone marrow 
picture, were consistent with this diagnosis. 
The absence of megaloblasts excluded the 
more common megaloblastic anaemia of 
pregnancy. The subsequent good progress 
of the patient is much against the possi- 
bility of a leucopenic myelosis. 

A very careful interrogation was made 
concerning exposure to kno-wn potentially 
toxic substances such as benzol, arsphena- 
mine, phenacetin, radio-active paint, X- 
rays, radium and others', but none could be 



1^4 ' JOUENAL OF OBSTETEICS AND GYNAECOLOGY 


found. It is recognized that an idiopathic 
aplastic, or severe hypoplastic anaemia 
may complicate pregnancy-*’*'*, but only 14 
cases have been reported, and of these the 
diagnosis is doubtful in 8 from the data 
available. They have been reviewed by 
Hurwitt and Field-'' and their table is 


Summary. 

A case of acute aplastic anaemia during 
the latter part of pregnancy is reported in 
a woman aged 36 years. Recovery occurred 
after massive blood transfusions and the 
induction of premature labour. 



Age 

Stage of 
pregnancy 

Obstetric 

management 

Outcome 

Remarks 

1. Ehrlich, 1888 

21 

First trimester 

Abortion 

Death 


2. Planchard, 1887 

29 

At term 

Normal delivery 

Death 

Diagnosis questionable 

3. Hanot and Legry, 
1889 

25 

Second trimester 

Miscarriage 

Death 

Diagnosis questionabla 

4. Ricca-Barbesis, 1908 

25 

Puerperium 

Normal delivery 

Death 

Sepsis 

5. Hirschfeld, 1906 

34 

First trimester 

Abortion 

Death 

Gangrenous endometritis 

6. Hirschfeld, igo6 

38 

At term 

Normal delivery 

Death 

Died 9 months postpartum 

7. Massary and Weil, 
1908 

21 

First trimester 

Uninterrupted 

Death 

Death due to heart failure 

8. Jungmann, 1914 

29 

At term 

Normal delivery 

Recovery 

Diagnosis questioosblc 

9. Larrabec, 1925 

30 

First trimester 

Uninterrupted 

Death 

No postmortem 

10. Muller, 1938 

28 

Postpartum 

Normal delivery 

Recovery 

Several transfusions 

11. Foderl, 1938 

23 

Third trimester 

Nonnal delivery 

Recovery 

Several transfusions 

12. Nicnwenhuis, 1938 

18 

Third trimester 

Interrupted 

Recovery 

Severe case 

13. Dobriner, Rhoads 
and Mummel, 1938 

30 

Three pregnancies 

Interrupted 

Recovery 

^ Chronic, with exacerbab'oa 

Hurwitt and Field, 

V 1939 

27 

First trimester 

Uninterrupted 

Death 

Severe case 

-Bigby and Jones, 
1946 

36 

Third trimester 

Interrupted 

Recovery 

Several transfusions 


appended .with our case added. Only i 
was a true chronic aplastic anaemia; she 
had exacerbations during 3 pregnaucies 
and improvement following termination on 
.each occasion. The others were acute 
anaemias discovered during pregnancy or 
the puerpeiium. Of the 14 cases, only 5 
recovered, and it is significant that in all 
these cases pregnancy was terminated 
before recovery took place. Our case con- 
firms the beneficial effects of termination of 
the pregnancy. 
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A Home-made Repositor for Chronic Inversion of the Uterus 

BY 

Hugh A. Hezlett, M.B., B.A.O. 

Hamilton McClccry Hospifal, Dohad, Central India. 


On August 24th, 1944, a Bhil woman, 
aged 25, was brought to the Mission Hos- 
pital at Dohad. She gave a historj^ of 
ha%'ing been delivered of her first bab}^ 5 
days previously. The bowels had not been 
moved for 5 days, urine had not been 
passed for 4. She also described high fever 
with rigors on each of the previous 5 
mornings. There had been slight abdomi- 
nal pain for 4 days, no vomiting, and the 
■ lochia was -scanty. The baby was alive 
and well. ’ 

On examination she looked very ill and 
was very anaemic. There was not any ten- 
demps or rigidity in the abdomen but a 
midline mass, simulating the uterus, ex- 
tended from the symphysis pubis to 2 finger- 
breadths. above the umbilicus. The edge 
of the spleen was palpable on inspiration. 

On admission to the ward the tempera- 
mre was ioi°F., pulse 120 and respiration 
20. She was catheterized and relieved of 
26 ounces of urine (acid; trace of albumen; 
no sugar) and put on a mixture containing 
quinine sulphate, gr. 5, t.i.d. 

The next day the nurse drew my atten- 
bon to a mass at the vulva which she dis- 
^ered when doing the routine washing, 
the uterus was not palpable in the h5rpo- 
gastrium, and on vaginal examination I 
Was surprised to find a large mass, which 

med out to be the inverted uterus. The 
ochia was scanty, yellow and very offen- 
sive. An attempt to replace the uterus by 
manual taxis failed. 

On further enquiry I learned that the 
Pauent had been 3 days in labour and that 

■ 18 


the baby had been bom only after the men- 
midwives of the village had been called 
in and had exerted much pressure on the 
abdomen, according to their custom. As 
the placenta was slow in being born 
abdominal pressure had again been applied 
and the placenta was expressed and ap- 
parently the uterus with it. Thereupon 
the patient felt extremely nauseated. 

Until August 28th the temperature 
varied between 100 and I02°F. but after 
this date it did not rise over loi'" and 
swung as low as 99°. The pulse varied 
between .120 and 140. 

On August 31st the quinine mixture was 
discontinued and sulphanilamide, i g., 
t.i.d., commenced. 

Septembef^nd. The 12-hourly cathe- 
terization was stopped as the amounts of 
urine which were being withdrawn for 
the previous 2 days were only 2 to 
8 ounces, and the patient was passing 
urine voluntarily. The. bowels were acting 
normally after a dose of magnesium sul- 
phate on the morning following admission. 

September 8th . The sulphanilamide was 
stopped because the temperature had not 
been above 9g.4°F. since September 3rd, 
the pulse had steadied at 120 and the 
lochia had practically ceased. Blaud’s 
pills, gr. 10, t.i.d., and liver injection, 2 
c.cm. intramuscularly on alternate da57S, 
were commenced. 

September 15th. I had written to Bom- 
bay, to a firm of surgical instrument 
makers, for an' Aveling's repositor. But 
after 10 days I got a reply saying they had 
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none in stock so I decided to attempt to 
make something myself which, if possible, 
would avoid an alleged disadvantage of the 
Aveling model of which a textbook gave 
warning, viz., after replacement of the 
uterus has been accomplished there is said 
to be difficulty sometimes in getting the 
head of the Aveling repositor out of the 
uterus if the cervix contracts in behind it. 

The model I evolved was simply an S- 
shaped contrivance made of galvanized 
iron wire, of ii and 14 gauge, with a 
torpedo-shaped end to be applied to the 
uterus thus keeping the cervix sufficiently 
dilated to allow of the withdrawal of the 
repositor (see illustration). 



After sterilizing this home-made reposi- 
^r and after giving the patient a Dettol 
louche, I placed it in position against the 
nverted fundus and packed the vagina 
vith a sterile gauze roll to keep it from 
slipping. Four bandages from the free end 
of the S tied to a bandage round the waist, 
which was steadied by another bandage 
brace-like over the shoulders, held it in 
position. With the bandages taut the 
springiness in the wire S exerted a steady 
pressure on the uterus. Elastic was not 
available. 

September 16th. After 24 hours I re- 
moved the apparatus. The uterus was 
certainly being replaced but I was disturbed 
by the way the end of the torpedo, blunt 


though it was, had cut into the muscle of 
the uterine wall.. Perhaps it was only to 
have been expected. As an improvement 
the torpedo frame was padded with sterile 
lint and cotton wool bound on with a sterile 
bandage, talcing special care to put an 
extra amount of padding on the 'point.' 
Over this a nibber condom was drawn to 
keep the padding front becoming soiled 
and septic. This was tied at the bottom to 
prevent discharge seeping inside. Again 
over this a second condom was pulled and 
tied for additional security. Now it could 
not possibly cut into the uterine wail as 
the frame could not be detected through 
the padding. After a douche the repositor 
was reinserted and packed into position. 

September 17th. On vaginal examina- 
tion to-day the fundus was found to be level 


with the external os. 

September i8th. For the past 4 days 
the temperature has been elevated but not 
exceeding loo'F., pulse 100. To-day the 
fundus is well inside the internal os. The 
repositor was removed and the torpedo end 
bent a little to lessen the angle it made with 
the shaft. After a vaginal douche it was 
replaced. 

September 19th. To-day the inversion 
was found to have been completely re- 
placed as determined by a bimanua 
examination with a finger inside the utennc 
cavity. Repositor discarded, ® 

douched daily. .p . 

September 20th. Temperature 904 
pulse 100 yesterday and to-day. 

September 26th . On bimanual exa 
ti'on the uterus was found to be we 
luted.- Cervix closed. 

September aSth. Discharged. ® , P 
ture and pulse normal for the past 7 T 


im indebted to ^^g^after it 

Irawing of the repositor, made 

achieved its purpose. 
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61. " Gleichzeitige Schwangerschaft beidcr Tuben.” (Bilateral tubal preg- 
nancy of the same age.) R. Weyeneth. Monaisschr. /. Geburish. it. Gynakol., 
September 1945, CXX, 129-40. 

62. "A histerosalpingografia no diagndstico da prenhez ectopica.” (The 
avoidance of hystcrosalpingography after the diagnosis of tubal pregnancy.) 
A. Campos da Paz Fo. Obstet. y Ginec. Latin-Amer., September 1945, III, 
704-r2. 

63. "Pregnancy in a diverticulum from the uterus.” M. C. Hawkins. 
Amer. Jonm. Obstet. and Gynecol., November 1945, L, 562-3. 

64. " A case of interstitial pregnancy with perforation and extensive intra-- 
peritoneal hemorrhage.” I. F. Stein. . 4 iner. Journ. Obstet. and Gynecol., 
November 1945, L, 563-4. 

65. " Primary ovarian pregnancy.” J. F. Norton and N. M. Alter. Amer. 
Journ. Obstet. and Gynecol., November 1945, L, 535-8. 

66. "Embarazo extramembranoso.” (Extra-membraneous pregnancy.) 
C. Cohneiro-Laforet. Rev. Espaii. Obstet. y Ginec., November 1945, 111,302-6. 

Miscellaneous 

67. "Factores sociales que influyen sobre los procesos de la generaci6n." 
(Social factors affecting the course of pregnancy.) V. N. Garcia. Rev. Espaii. 
Obstet. y Ginec., October 1945, HI, zyo^o. 

68. " Rupture of the rectus abdominis muscle during pregnancy." R. C. 
Thomas. Journ. Obstet. and Gynaecol. Brit. Emp., December 1945, LII, 580-3. 

LABOUR ' 

Normal 

69. " Childbirth as an athletic feat.” K. Vaughan. Med. Press and Circ., 
December 26th, 1945, CCXIV, 411-4. 

70. " Placental senescence and the onset of labor.” H. S. Mandel, S. Grf 
and A. M. Graff. Amer. Journ. Obstet. and Gynecol., November 1945, L, 471-0I. 

Abnormal 

71. "Roturas parciales y roturas falsas de la bolsa fetal.” (Partd and 
pseudo rupture of the membranes.) M. Romero-Giron. Toko-Ginec. Frac -. 
(Madrid), September 1945, IV, 300-g. 

72. " Spontangeburt von lebenden, ausgetragenen Kindem in 
posteriorer Stimlage.” (Spontaneous birth of a Hving and 
raento-posterior frontal presentation.) H. Johansson. Monatsschr. 7. Ge 
u. Gyndk., September 1945, CXX, 122-8. 

73. " 0 parto em apresenta^ao cormica.” (Transv 
L. R. L. de Gouvea. Arch. Bras. Med.. July/August 1945 / 

74. " ‘ Cord around the neck ’ ” (letter). M. Reddington. Brit. Med. Jonm.. 
January 19th, 1946, I, 169. 


;rse presentation.) 

XXXV, 239-60- 
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75. "A case of locked twins” (letter). D. S. Greig. Brit. Med. Jonrn., 
January 5th, 1946, 1, 13. 

76. " Sulphonamidc therapy bj’ the midwife ” (letter). S. Saklatvala. Brit. 
Med. Jotirn., December 29th, 1945, II, 939. 

Anaesthetics, Analgesics 

77. " Paracervical anesthesia for the relief of labor pains.” S. S. Rosenfeld. 
Ainer. Jount.. Obstet. and Gynecol., November 1945, L, 527-32. 

78. " Spinal analgesia in obstetrics ” (letters). H. B. Alcock, J. Ross, H. W. 
Loftus Dale. Brit. Med. Joum., December 8th, 1945, II, 818-9. 

79. “ Edema of the uvula and edema of the glottis — a reaction to demerol- 
scopolamine analgesia.” M. Steinberg. Amer. Joum. Obstet. and., Gynecol., 
November 1945, L, 542-5. 


PUERPERIUM 

■ Normal 

80. " On a non-clotting component of postpartum blood.” E. Greenberg. 
Amer. Joum. Obstet. and Gynecol., November 1945, L, 532-5. 

81. "Early rising in the puerperium.” G. Rosenblum, E. Melinkoff and 
H. S. Fist. Journ. Amer. Med. Assoc., November 24th, 1945, CXXIX, 849-53. 

See also Ref. 16, 20. 

Abnormal 

82. “ Sindromes hemorrhagicas. Inversion uterina puerperal.” (Haemor- 
rhagic s}mdromes; puerperal inversion of the uterus.) D. T. Gorostiaga and 
R. E. Lede. Prensa Med. Argent., November i6th, 1945, XXXII, 2274-80. 

83. ” Acute inversion of the uterus ” (letters). Brit. Med. Journ., 1945, II; 
E. Weatherhead, December ist, 783; E. Gledhill, December 8th, 819. 

Infections 

84. ” La transfusidn sanguinea en la fiebre puerperal.” (Blood transfusion 
in puerperal fever.) M. M. Gomez. Rev. Espaii. Obstet. y Ginec., October 1945, 
III, 227-38. 

85. " Bacteriological studies of Clostridium welchii infections in man, with 
special reference to the use of direct smears for rapid diagnosis.” H. M. Butler. 
Surg., Gynecol, and Obstet., November 1945, LXXXI, 475-86. 

86. "Accion local de las sulfamidas sobre la flora microbiana loquial.” 
(Local action of the sulphonamides on the microbial flora of the lochia.) N. 
Gamarra and O. Gould. Obstet. y Ginec. Latin-Amer., August I945> III> 611—7. 

87. ” An outbreak of streptococcal infection in a maternity home.” R. Knox 
and B. P. Marmion. Mon. Bull. Min. Health and Emergency Public Health 
Service, December 1945, IV, 249-57. 

See also Ref. 76. 

Lactation . 

88. " Human milk studies. XX. The diet of lactating women and the collect 
tion and preparation of food and human milk for analysis.” M. Kaucher, 
E. Z. Moyer, A. J. Richards, H. H. Williams, A. L. Wertz and I. G. Macy. 
Amer. JoUrn. Dis. Childr., September 1945, LXX, 142-7- 

. 89. ” Human milk studies. XXI. A simple technic for the manual expres- 

sion of mothers’ milk.” V. Davies. Amer. Joum. Dis. Childr., September 1945* 
LXX, 148-9. 

90. "El mecanismo hormonal de la secrecion lactea.y sus aplicaciones 
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clinicas,” (The hormonal mechanism of milk secretion and its clinical applica- 
tion.) J. L. Ahumada. Obstet. y Giiicc. Latin-Amcr., August 1945, III 

633-42- 

91. "A microscopical study of the evolution of mouse mammary cancer: the 
effect of the milk factor and a comparison with the human disease.” G. M. 
Bonser. Journ. Path, and Bad., October 1945, LVII, 413-2Z. 

92. '* Incidence of breast abscess '' (letter). A. A. Fulton. Brit. Med. Joum., 
December 15th, 1945, II, 862. 

93. " Treatment of breast abscess '' (letter). J. M, Campbell. Brit. Med. 
Jonrn., January 12th, 1946, I, 68. 

See also Ref. 166-171. 

THE INFANT 

General 

94. *' Le controlc de la protection thermique et de la veture des nourrissons. 
Thermoscopie sous-vestialcs.” (Warmth and infant clothing. Assessment of 
skin temperatures.) M. Baccino. Ann. d'Hyg. (Paris), March/April 1945, 
XXIII, 54-63. 

95. ” The crying of newly bom babies. III. The early period at home.” 
C. A. Aldrich, C. Sung and C. Knop. Jonm. Pediatr., November 1945, XXVIl, 
428-35. 

CoNGENtTAL DEFECTS 

96. “Vagido intrauterino y tcratologia fetal,” (Vagitus uterinus and foetal 
monsters.) M. S. Marina. Gac. Med. Espan., October 1945, XIX, 461-3. 

97. "EnfermedadamnioticadeOmbredanne.” (Congenital malformations.) 

G. Arce and R. M. de la Calzada. Acta Pediatr. (Madrid), October 1945, HI, 

913-23. 

98. '' Oportunidad en al tratamiento de las malformaciones congenitas." 
(Treatment of congenital malformations.) J. E. Rivarola. Dta Med. (Buenos 
Aires), October 15th, 1945, XVII, TVj-y-y. 

99. " Cardiomegalia e insuficiencia cardiaca de la primera infancia. 
(Cardiac enlargement and insufficiency in early infancy.) J. Bonaba, J. B- 
Marcos, M. L. Saldun de Rodriguez and J. A. Soto. Arch. Pediatr. Uruguay, 
October 1945, XVI, 616-23. 

100. ” Foetal arrythmia — congenital auricular flutter.” G. T. Hedberg. 
Acta Obstet. Scand., 1945, XXV, 392-8. 

101. " Congenital cataracts in sisters with congenital ectodermal dysplaaa. 

H. N. Cole, H. K. Giffen, J. T. Simmons and G. M. Stroud. Joum. Amer. Med- 
Assoc., November loth, 1945, CXXIX. 723-8. 

102. “Disseminated congenital osteomas of the skin, with subsequent 
development of myositis ossificans — report of a case in an infant.” F. vero, 
G, F. Machacek and F. H. Bartlett. Journ. Amer. Med. Assoc., November 10 . 
1945, CXXIX.-728-34. 

103. " Epidermolysis bullosa in the newborn.” R. A. Black, E. W e ' 
C. S. Gilbert and C. J. White. Journ. Amer. Med. Assoc., November 
1945, CXXIX, 734-6, 

104. “ Escleroedema congenito.” (Congenital scleroedema.)J.V. Ro ^ 

and M. Rapaport. Prensa MM. Argent., October 19th, I 945 < Xaa11| ^ ^ 

105. “ Surgical treatment of congenital atresia of the esophagus. 

Lam. Journ. Pediatr., November 1945, XXVII, 456-64. 
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106. "Some obstructive conditions in the upper abdomen in infancy.’’ 
F. W. Pratt. Jottrn. Roy. hist. Publ. Health, January 1946, IX, 11-20. 

107. " The relation between congenital obliteration of the bile ducts and 
icterus gravis neonatorum.’’ M. 0 . Skelton and G. H. Tovey. Brit. Med. Journ., 
December 29th, 1945, II, 914-6. 

108. ' " Roenfgen e.\amination in congenital intestinal obstructive defects in 
infants: its aid in planning suitable surgical approach procedures for their 
correction.’’ A. K. Wilson. Amer. Journ. Roentgenol., November 1945, LIV, 
498-502. 

109. " Duodenal atresia in a newborn infant.” P. Leitch. Brit. Med. Journ., 
December 22nd, 1945, II, 885. 

no. " Escapula alta congenita.’’ (Congenital winged scapula.) E. D. 
Bordeu. Rev. Med Chile, October 1945, LXXIII, 872-5. 

111. "Foetal dysplasia of leg: a new operative approach.’’ H. Eckstein 
and F. M. B. Eckstein. Lancet, January 12th, 1946, I, 52-3. 

112. " Congenital anomalies following maternal rubella in the early weeks 
of pregnancy, with special emphasis on congenital cataract.’’ C. H. Albaugh. 
Journ. Amer. Med. Assoc., November loth, 1945, CXXIX, 719-23. 

113. "Congenital defects following rubella in pregnancy.’’ I. Hughes. 
Proc. Roy. Soc. Med., November 1945, XXXIX, 17-18. 

II 4 - ” Congenital cataracts following rubella in pregnancy.’’ A. C. Krause. 
Ann. Stirg., December 1945, CXXII, 1049-55. 

115. " Tratamiento de la sifilis congenita del lactante: arsenoxidos." 
(Arsenoxides in the treatment of congenital syphilis.) L. de la Cuesta Almonacid. 
Acta Pddiatr. (Madrid), September 1945, III, 889^4. 

116. " Nociones generates sobre lues congenita.” (General ideas on congenital 
syphilis.) L. A. Dabancensand H. R. Carrasco. Rev. Med. (Valparaiso), August 
1945, XIX, 1-36. 

117. " A note on the transmission of diphtheria antitoxin from mother to 
infant.” G. Chesney. Mon. Bull. Min. Health and Emergency Public Health 
Service, July 1945, IV, 144-6. {Bull. Hyg., October 1945, XX, 598.) 

Premature Infants 

118. " Ueber das Schicksal der lebend zur Welt gekommenen Friihgeborenen 
mit besonderer Riicksicht auf die Prognose der Friihgeborenen der Primi- und 
Multiparen.” (Prognosis of prematurely bom infants, with reference to parity.) 
Acta Obstet. Scand., 1945, XXV, 32-68. 

119. "The treatment of a premature baby (with special reference to the 
baby bom and treated in its own home).” V. M. Crosse. Med. Press and Circ., 
January 30th, 1946, CCXV, 68-72. 

Disorders 

120. "Coup de ’chaleur hivemal.” (Winter heat-stroke.) R. Laplane. 
Le Nourrisson, July/August 1945, XXXIII, 49 - 53 - 

_i2i. " Conceptos modemas sobre los trastomos de la respiracion iniciaJ del 
recien nacido. Su profilaxis y su tratamiento.” (Modern views on initial 
respiratory difBculties of the newborn: prophylaxis and treatment.) J. Leon. 
Rev. Columb. Pediatr., August 1945, IV, 271—8. 

Infections 

_ 122. " Incidence of infections in wartime day nurseries.’ G. M. Allen- 
Williams. Lancet, December 22nd, 1945, H. S25-6. 
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123. " Infection in day nurseries ” (letter). J. D. Kershaw,. Lancet, Tanuan' 

19th, 1946, I, 107-8. ^ 

124. " Studies on the streptococci (enterococci) of Lancefield group D. II. 
Recovery of Lancefield group D streptococci from antemortem and postmortem 
cultures from infants and young children." S, M. Wheeler and G. E. Foley. 
Amcr. Jonrn. Dis. Childr,, October 1945, LXX, 207-13. 

125. "Penicillin therapy of Staphylococcus -aureus hemolyticus infection 
in an allergic infant." G. Fischer and L. E. McClure. Journ. Pediatr., Novem- 
ber 1945, XXVII, 436-41. 

126. " Un caso de gangrena aseptica del miembro inferior producido 
in utero.” (A case of aseptic gangrene of the lower limb produced in ulero.) 
J, Caritat, G, Solovey and J. M. Bonaba. Arch. Pediatr. Uruguay, October 
1945, XVI, 614-5. 

127. " La penicilina en un caso de meningitis meningocdcica de unlactante.” 
(Use of penicillin in a case of meningococcal meningitis in an infant.) J. B. 
Marin, M. B. Otero J, and M, Mingo de Benito. Acta Pediatr. (Madrid), 
October 1945, III, 965-70. 

128. "La mem'ngitis meningocdcica en el lactante y su tratamiento con 
sulfatiazol," (Sulphathiazole in the treatment of meningococcal menin^tjs in an 
infant.) F. E. Morales. Med. Pract. (Zaragoza), September 1945, IIL 1321-4. 

129. " Mdningitc a bacilles de Pfeiffer du nourrisson; remarques cliniguK 
et thdrapeutiques a propos a huit cas recents." (Meningitis (Pfeiffer’s bacillus) in 
an infant: clinical and therapeutic observations in 8 recent cases.) G, Mouri- 
quand, R, Sohier, M, Dauvergne and J. Martin-Noel. Le Nourrisson, October/, 
November 1945, XXXIII, 97-108. 

130. " Benzyl penicillin — clinical toxicity and efficacy by mouth in impetigo 
in the newborn infant: preliminary report.” T. 0 . Gamble, L. C. Miller and 
M. L. Tainter. Amer. Journ. Obstet. and Gynecol., November 1945. L, 

13X. " Consideraciones sobre una epidemica de difteria en lactantes.” (An 
epidemic of diphtheria among infants.) D. A. Rojas, A. Airoya Benegas and 
J. A. Tucci. Rev. Asoc. Med. Argent., September 30th, 1945, LIX, 1111-3- 

132. "Pyopneumothorax in a premature baby successfully treated vdth 
penicillin." E. S. Harris and E. S. Platou. Amcr. Journ. Dis. Childr., October 
1945, LXX, 226-8. 

133. " La coqueluche du nourrisson." (Whooping cough in the infant.) 
R. A. Marquezy, M. LadetandP. Champagne. Le Nourrisson, October/Novem- 
ber 1945, XXXIII, 109-17. 

134. " Les endocardites rhumastinales chez les tres jeunes enfants. 
(Rheumatic endocarditis in very young children.) R. Poinso and J. M. Laugier. 
Rev. frauf. Pediatr.,, 1944-5, II, 187-95. 

135. "Diarrea epidemica del recien nacido." (Epidemic diarrhoea in ffie 

newborn infant.) J. Camacho Gamba. Rev. Columb. Pediatr., August 1940- 
IV, 248-70. ^ 

136. " Epidemic diarrhea of the newborn.” Quart. Bull. Dept. ^ 

York City, July 1945. {New Engl. Journ. Med., October 25th, g 4 o- 
CCXXXIII, 5 II- 2 -) ... .. 

137. " Penicillin locally in the eyes of newborn infants to 
neonatorum." A. Bloxsom. Journ. Pediatr., November 1945 . XA , ^ ' 

138. "Primary tuberculosis in childhood." W. F. Gaisford. FriL 
Journ., January 19th, 1946. I, 84-6. 
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139. " The tuberculin jellj' patch test in infant welfare centres and in the 
school medical ser\’ice : a preliminarj' report.” F. A. Hcimann and H. R. Pater- 
son. Med. Officer, December 22nd, 1945, LXXIV, 209-11. 

Sec also Ref. 176. 

Blood 

140. ” Grupos sanguin6os y transfusidn en el lactante.” (Blood groups and 
transfusion in infanc}'.) E. Jardon. Ac/a Pddiair. (Madrid), August 1945, III, 
743 -< 5 o. 

141. " Blood groups, sub-group M, N types and Rh sub-types in Filipinos.” 

R. T. Simmons and J. J. Graydon. Med. Jottni. Austr., September 15th, 1945, 
n, 325-8. 

142. " Le volume sanguin et Tict^re phj'siologique du nouveau-n 4 .” (Blood 
volume and ph3'siological jaundice of the newborn.) J. P. Hoet, J. A. 
Schockaert, M. Renauer and J. Vandenbroucke. Monatsschr. f. Geburtsh. u. 
Gynakol.. September 1945, CXX, 141-6. 

143. “Les particularit< 5 s de la vitesse de sedimentation globulaire chez le 
nourrisson normal.” (Sedimentation rate in the normal infant.) F. Alison. Le 
Nourrisson, October/November 1945, XXXIII, 118-23. 

144 - "Mesure de la resistance capillaire et du taux de prothrombine des 
nouveau-nes debiles et prematures.” (Measurement of capillary resistance and 
prothrombin level in debilitated and premature infants.) L. Molisset. Le Nour- 
risson, Januaiy/March 1945, XXXIII, 13-21. 

145- Modifications apportees a la resistance capillaire des debiles et des 
prematures par les substances i activite vitaminique P.” (Modifications in capil- 
lary resistance of debilitated and premature infants due to vitamin-P-active 
substances.) L. Molisset. Le Nourrisson, April /June 1945, XXXIII, 25-34. 

Rh Factor, erythroblastosis foetalis 

146. "Rh faktoren — en oversikt.” (The Rh factor — a review.) O. Imerslund. 
Tidsskr. Norske Laegeforening, 1945, LXV, 371-3. 

J 47 - " Rh blood factors : an orientation review.” W. C. Boyd. Arch. Path., 
August 1945, XL, 114-27. 

148. ” The Rh factor in obstetrics.” H. F. Traut, B. C. Mclvor, J. Howard, 

S. P . Lucia and L. Charvet. Amer. Joum. Obstet. and Gynecol., December I 945 > 
L, 722-34. 

J 49 - “ El factor rhesus: su genetica e importancia clinica.” (Rh factor: its 
aetiology and clinical importance.) M. A. Etcheverry. DiaMed., October 29th, 
^945. XVII, 1237-51. 

150. ” Detection of Rh and other immune agglutinins.” Editorial review. 
Lancet, December 22nd, 1945, II, 823-4. 

ifii- " Heredity of the agglutinogen Rh.” P. Moureau. Amer. Joum. CUn. 
Path., September 1945, XV, 405-6. 

. .^52. “A new test for the detection of weak and 'incomplete' Rh agglu- 
unins.” R. R. Coombs, A. E. Mourant and R. R- Race. Brit. Jotirn. Exp. 
Path., August 1945, XXVI, 255-66. 

J 53 - " Anti-M iso-agglutinins in human serum.” M. N. McFarlane. Brit, 
ed. Journ., December 22nd, 1945, II, 883-4. 

1 54 - Irregular haemagglutinins after transfusion.” S. T. Callender and 
V. Paykog. Brit. Med. Joum., January 26th, 1946, I, 119-21. 

155- “La eritroblastosis fetal en la clinica obstetrica.” (Erjdhroblastosis 
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foctalis in clinical obstetrics.) A. Novo Gonzalez. Toko-Ginec. Pract (Madrid) 
September 1945, IV, 316-46. 

156. “ FrdquencedcrerythroblastoseetfactcurRh.” {Frequency of erythro- 
blastosis and the Rh factor.) P. do Somer, M. Renaer and J. van der Broucke. 
C. R. Soc. Biol., April 1945, CXXXIX, 436-7. 

157. '' Lo facteur Rh ct I’erythroblastose foetale.” (The Rh factor and 
erythroblastosis foetalis.) R. Solal. Paris Med., July loth, 1945, XXXV, 
221-4. 

15S. '' Eritroblastosis fetal y su relacion con el factor Rh." (Relation of 
erj’throblastosis foctalis to the Rh factor.) M. Besoain S. Rev. Med. Chile, 
October 1945, LXXIII, 880-6. 

159. '' Cord transfusion in the management of a prematurely delivered 
infant with erjdhroblastosis fetalis.” C. H. Harville. Journ. Amer. Med. Assoc., 
November 17th, 1945, CXXIX, 801-2. 

160. " Eiy'throblastosis fetalis in twin pregnancy.” M. E. Aaberg and 
C. Roby. Avtcr. Journ. Obsict. and (Gynecol., November 1945, L, 548-50. 

Nutrition 


161. ” Influence of psychological factors on the nutrition of children.” 
M. J. E. Senn. Amcr. Journ. Publ. Hcallh. 1945, XXXV, 211-5. [Rtilr. Abstr. 
Rev., October 1945, XV, 338.) 


162. "La fisiologia de la digestion gastrica en la tercera infancia." 
(Physiology of gastric digestion in late infancy.) E. Enriquez de Salamaiica, 
V. Garcia-Morato Castano and C. Perez Delgado. Acta Pediatr. (Madrid), 
August 1945, III, 727-41- 

163. “Breast feeding to time table” (letter). J. L. Fanner. Brit. Med. 
Journ., December 15th, 1945, II, 862. 

164. " Zur Kampf urn die Muttermilch.” (The promotion of breast feeding.) 
B. Synek. Wien. klin. Wschr.. 1944, LVII, 85-6. {Nutr. Abstr. Rev., October 
1945, XV, 338.) 

165. " Human milk studies. XIX. Implications of breast feeding and their 

investigation.” I. G. Macy, H. H. Williams, J. P. Pratt and B. M. Hamil. 
Amer. Journ. Dis. Childr., September 1945, LXX, 135-41- 

166. " Human milk studies. XXII. Nicotinic acid, pantothenic acid and 
biotin contents of colostrum and mature human milk.” M. N. Coryell, M. L- 
Harris, S. Miller and H. H. Williams. Amer. Journ.- Dis. Childr., September 
1945, LXX, 150-61. 

167. " Human milk studies. XXIII. Free and total thiamine contents of 
colostrum and mature human milk.” C. E. Roderuck, H. H. Williams an 
I. G. Macy. Amer. Journ. Dis. Childr., September I945» LXX, 162-70. 

168. " Human milk studies. XXIV. Free and total riboflavin contents of 

colostrum and mature human milk." C. E. Roderuck, M. N. Coryell, - 
Williams and I. G. Macy. Amer. Journ. Dts. Childr ., September r945i ' 


lyi*— 5. » 

169. " Human milk studies. XXV. Ascorbic acid and dehydroascorto 
acid in colostrum and mature human milk." B. Munks, A. Robinson, - 
Williams and I. G. Macy. Amer. Journ. Dis. Childr., September 1945. 


- 170. "Human milk studies. XXVI. Vitamin A and 

of colostrum and mature h™an milk.” M. Lesher, J_ X B y^ 
Williams and I. G. Macy. Amer. Journ. Dis. Childr., Septemb 940 


182-92. 
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171. "Human milk studies. XXVII. Comparative values of bovine and 
human milks in infant feeding." J. M. Lawrence, B. L. Herrington and L. A. 
Maynard. Atner. Journ. Dis. Childr., September 1945, LXX, 193-9. 

172. " Rechcrches sur Ic mitabolisme et l’ 61 imination urinaire de la vitamine 
Bj chezle nourrisson." (Investigations on the metabolism and urinary excretion 
of vitamin Bi in the infant.) R. Bastin. Lc Nourrisson, April/ June 1945, 
XXXIII, 35-43. 

173 - '* Recherches sur I’dlimination urinaire de la vitamine C chez le 
nourrisson.” (Investigations on the urinary excretion of vitamin C in the 
infant.) Planson. Lc Nourrisson, July/August 1945, XXXIII, 54-62. 

174. " El dcido nicoh'nico en el tratamiento de las distrofias del lactante.” 
(Nicotinic acid in the treatment of dystrophy in infancy.) R. F. Crehuet. Acta 
Pediatr. (Madrid), October 1945, HI, 925-38. 

^ 75 - *' Caso de intolerancia de la Icche matema." (Intolerance of mother's 
milk.) R. Santamaria. Act^ Pediatr. (Madrid), September 1945, III, 909-12. 

176. " Les accidents toxiques de la privation du lait de femme." (Toxic 
effects from vathholding breast feeding.) J. Levesque and R. Bastin, Le 
Nourrisson, September 1945, XXXIII, 73-96. 

. 177. "Los modemos tipos de leches humanizadas e matemizadas." 
(Modem types of ‘ humanized ’ and ‘ matemalized ’ milks.) J. J. Munoz and 
j. M. Rosell. Acta Pediatr. (Madrid), October 1945, HI, 939 - 53 - 

178. " Le rachitisme prScoce des enfants nourris au sein au cours des hivers 
1943-3.” (Early manifestation of rickets in breast-fed infants during the 
winters of 1942 and 1943.) R. Sacrez, R. Chapelo and H. Leroux. Rev. Franc. 
Pediatr.. I944-5, II, 199-202. 

Welfare 

179. " The future of the maternity and child welfare officer." J. Mackintosh. 
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pensatory pause." They concluded as McLachlin in this laboratory to determine 
follows: "the confusion that has existed the effect on the excised pregnant human 
regarding the response of the human uterus uterus of minimal effective concentrations 
to ephinephrine resolves itself into an of adrenaline. Though this effect varied 
interpretation of what constitutes inhibi- with different uteri it was usually from 
tion. The apparent inhibition claimed by i in io‘ to i in lo' and the response was 
one group, we believe, is the refractory uniformly motor. In these experiments, 
state of muscular activity rather than a the strips of muscle were obtained during 
drug effect. From our own observations classical Caesarean section and came there- 
and a more critical interpretation of the fore from the upper part of the uterus. In 
curves published in the literature we believe the course of more recent experiments, 
that epinephrine stimulates the labouring similar, except that the low operation was 
and puerperal uterus to contraction.” used so that the strips came from the lower 
Woodbury and Abrew'attempted to recon- uterine segment, the muscle seemed to 
cile these different results by showing that react to much lower concentrations of adre- 
the effect of adrenaline depended upon the naline. It appeared that there was a differ- 
dosage and rapidity of absorption. Thus ence in sensitivity to adrenaline of the upper 
they found that rapid intravenous injection and lower segments of the uterus at terni. 
of o.i mg. caused immediate uterine con- Further observations were made, therefore, 
tractions which followed each other so not only to explore this possibility but also 

closely that the uterine pressure remained to determine the effect of minimal concen- 
elevated between contractions. The ampli- trations of adrenaline on uterine muscle at 
tude of the contractions was, however, de- times other than term, 
creased when doses of o.oi to 0.02 mg. were 

admirristered over a period of 6-10 minutes . Methods. 

They concluded ; ‘ ‘ These inhibitory effects p^e technique employed was essentially 

are in entire agreement with the previously that described by Gunn" 
published observations of Rucker, who pj^g apparatus .used for recording the 

usuaUy administered the drug by the movements of the muscle was of the fam- 

hypoderimc avenue. Divergent results li^r type used for exsected mammahan 
from different laboratories may sometimes tissues Locke's solution was used as the 
be explained by the fact that the drug was immersion-fluid. In some experiments, by 
administered by different routes." ^ modification previously used by one 0 

When the experiments suggesting an us (C S R ) the glass rod used to fix we 

inhibitor effect of adrenaline on the one end of the uterine muscle strip w-asF' 
pregnant uterus in situ were published, vided with 2 hooks opposite to one anotnef 

it occurred to one of us (J.A.G.) that whereby 2 strips could be recorded simm; 
the difference in the observed effect of taneously in the same container, 
adrenaline on the human uterus out- ensuring that both were under identic 
side and inside the body might be due to conditions with regard to temperatur , 
differences in the concentration of adrena- oxygenation, etc. 
line. In early experiments on the excised UsuaUy the uterine muscle was i 

uterus much higher concentrations of within a few hours of its removal, out ^ 

adrenaline were customarily used than was further tests were made after the 
later found to be necessary. To decide this been stored for a day or so at 4 • , 
.point tests were made by ' Gunn and points in regard to the behaviour 






Fig. I. 

Motor effect of adrenaline, i in lo million, on a muscle strip from the non-pregnant 

human uterus. 
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Fig. 2. 

Motor effect of adrenaline, i in 5 million, on a muscle strip from a uterus in the 
first 3 months of pregnancy. 


J..\.G. & C.S.R. 
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Fig. 4. 

Effect of minimal concentrations of adrenaline on a muscle strip from the low.r uterine 
segment of the full-time pregnant uterus. [Aj, adrenaline i in 500 million; A,, 1 in 2,000 

million; A^, i in 4,000 million.] 
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nhibitory effect of i mg. quinine hydrochloride on muscle strips from the upper uterine 
segment (upper tracing) and the lower uterine segment (lower tracing). 

& C.S.R. 
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muscle under these conditions may be 
mentioned. In the first place, when the 
muscle was placed in oxygenated Locke’s 
solution at body temperature, a latent 
period, which might be 2 hours or more if 
the strip had first been cooled, always 
elapsed before the strip exhibited spon- 
taneous rhythmic contractions; further- 
more, when 2 strips from the same uterus 
were put up each in a separate appara- 
tus, this preliminary period of inactivity 
was often almost exactly the same for 
each. This suggested that under these 
conditions a particular uterine muscle 
required a fairly definite time in which to 
reacquire its excitability. From a consider- 
able experience of this kind of experiment, 
we have come to the conclusion that it is 
better to arrange the strip of uterus in the 
recording apparatus and to leave it alone 
for some hours, if necessary, rather than 
to instigate rhythmic movements by any 
kind of mechanical or chemical stimulus. 
A second point is that, when the uterine 
muscle is kept in the refrigerator at 4°C. 
its sensitiveness to adrenaline is not im- 
paired for at least 48 hours. 

Results. 

1. Non-pregnant Uterus. 

No experiments seem to have been 
published dealing with the action of 
adrenaline on the non-pregnant human 
uterus other than those of Gurm.'^ The few 
experiments we have performed have con- 
firmed his conclusion that the response of 
the uterus is one of stimulation. This is true 
also of minimal effective concentrations 
which are usually of the order of i in 10' 
or 10'. Fig. I shows a typical effect of a 
minimal effective concentration, in this case 
I in 10 million. 

2. Pregnant Uterus. 

A. First Trimester. 

Such muscle strips that we have been 
able to obtain in the first 3 months of preg- 


nancy have shown a motor response to 
adrenaline in all concentrations above the 
minimal effective one which is of the order 
of I in 20 million. Fig. 2 shows the effect 
of I in 5 million adrenaline on a uterus 3 
months pregnant; the chief effect is a pro- 
longation of the first grouped contraction 
with a following rise of tone of the muscle. 

B. Second Trimester. 

On 2 occasions muscle strips have been 
obtained at about the 2Qth week of preg- 
nancy. The response to adrenaline of one 
of these strips was weakly motor, that of 
the other was inconsistent; out of six tests 
on it over a period of 3 days there was no 
obvious effect on 3 occasions, a sHght 
motor response once and definite inhibihon 
twice (Fig. 3). In the many experiments 



'111 mil mill 

Fig. 3. 

Two muscle strips from a uterus 20 weeks pregnant. 
Tracings sEowing inhi bition to adren alin e, i in 
500,000. [Pitocin and Pitressin had previously 
been added without effect.] 
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we have performed these were the only Though it is, for obvious reasons, diffi- 
occasions in which undoubted relaxation cult to get from the same uterus strips from 
of uterine muscle strips occurred following both upper and lower segments, we have, 
the addition of adrenaline to the bath. on several occasions, obtained them froni 

r- 'Ti ■ j 'T ■ situations. These were placed in the 

C. Third Trimester. same bath (as described under ' methods’) 

Many experiments on strips taken from were throughout subjected to the same ' 
uteri during Caesarean section at or shortly manipulations and to the same environ- 
before term have been performed to see ment as regards nutrient solution, tempera- 
whether minimal concentrations of adrena- oxygen, time of test, etc. ; the leverage 

line ever produced an inhibitory effect, and. '^sed for both was also as nearly as possible 
ashasalready been explained, to determine ^^e same. Under these conditions it was 
whether there was any quantitative differ- found that a concentration of adrenaline 
ence in response between the muscle of the which produced little or no effect on the 
upper and of the lower uterine segments, muscle of the upper segment might produce 

As to the first point, a scrutiny of the ^ conspicuous motor effect on the muscle of 
present series of experiments, as well as ot lower segment. This is illustrated in 
previous results obtained by Gunn and 5 - 
McLachlin, has shown that the lowest con- 
centrations of adrenaline ever found 


effective on strips taken from the upper 
segment was i in 50 million, whereas on 
strips taken from the lower uterine segment, 
a concentration of i in 2,000 million once, 
I in 1,000 million once, and 1 in 500 million 
several times, has produced an undoubted 
motor effect (Fig. 4). In no case did we 
observe an inhibitory response to adrena- 



line. 

With regard to the second point, a dif- 
ference in sensitivity of the upper and 
lower segments might be determined either 
by comparison of minimal concentrations 
found to be effective in a series of experi- 
ments on the two segments of different uteri, 
or by a comparison of strips taken from the 
two segments of the same uterus, especially 
if these could be kept, as nearly as possible j 
under identical conditions of experiment. 

The experiments already described sug- 
gested that for a minimal response the 
muscle of the upper uterine segment 
requires a concentration of adrenaline of 
the order of 40 times greater than that 
necessary for the muscle of the lower 
uterine segment. 


Fig. 5. 

Muscle strips from the upper uterine segment 
(upper tracing) and from the lower uterine segment 
(lower tracing) of the same uterus before labour. 
Tracing shows slight motor effect in lower scgmen 
strip to I / loth unit pitressin (first arrow) an a 
marked motor effect to adrenaline i in 10 mil ion 
(second arrow). 

D. hi Labour. 

We have found that muscle strips iiom 
the parturient uterus are less likely to s 10 
the rhythmic contractions so easy 
demonstrate in strips taken before , 
of labour. This may well be caused y 
fact that the uterus of a patient ^ 

a Caesarean section during labour m y 
tired and partially damaged as a res 
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the condition for which the operation was 
performed. Nevertheless, on several occa- 
sions the response to adrenaline has been 
tested; in no case was there inhibition, and 
often the motor effect was clear. Strips 
from the lower segment seemed more sensi- 
tive to adrenaline than those from the upper 
segment (Fig. 6). 



Fig. 6. 

Motor effect of adrenaline i in 250,000 on muscle 
strips from the parturient uterus; upper tracing, 
upper uterine segment; lower tracing, lower uterine 
segment. 

Discussion. 

With the confirmation supplied by this 
paper, there now exists a considerable body 
of experimentation which is consistently 
in agreement in finding that adrenaline in 
any effective concentration stimulates the 
muscle of the excised human uterus, in the 
non-pregnant condition, in early and late 
pregnancy and in labour. The only strips 
taken during the second trimester of preg- 
nancy gave equivocal results. 

When a series of experiments on strips of 
uterus removed from the upper uterine seg- 
ment at term has been compared with a 


series in which the strips were removed from 
the lower uterine segment, it was found that 
higher degrees of sensitivity to adrenaline 
were found in the latter. When strips from 
the upper and lower segments of the same 
uterus were tested the latter again proved 
more sensitive to adrenaline. These experi- 
ments taken together would seem to leave 
little doubt that the muscle of the lower 
uterine segment is actually more sensitive 
to adrenaline than is that of the upper 
uterine segment. It \vill be recalled that 
one of us (C.S.R.“) has shown that to 
posterior lobe pituitary extracts, also, the 
lower and upper seginents show sMar 
quantitative differences in response (Fig. 5) . 

With the uterus in situ, the results found 
by different observers as to the effect of 
parental injection of adrenaline have not 
been constant. The evidence that, in cer- 
tain cases and administered by certain 
channels, adrenaline stimulates the intact 
uterus is convincing. Perhaps the pre- 
ponderating results so far show that adre- 
nedine either increases the contractions or 
causes a preliminary increase followed by a 
diminution in tone. It would be more 
satisfying if a motor effect were umversaUy 
■ found as in the excised uterus . The evidence 
however, that, especially with small doses, 
adrenaline may produce a wholly or partly 
inhibitory effect cannot be overlooked. 
This may be caused by a genuine and direct 
effect on the uterine muscle. On the other 
hand, the recorded inhibition of movements 
may be caused by some factor other than 
the direct action on the uterine muscle. 
Among other factors, for each of which 
analogies could be found in other organs, 
the following may be mentioned, (i) The 
method used (a bag in the uterus con- 
nected with a tambour) may not give an 
uncomplicated record of the contraction of 
the uterine muscle. The record may be 
effected for example, by movement of the 
bag following an increase in uterine tone 
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or by vascular changes. (2) Adrenaline may 
act indirectly by liberating another hor- 
mone which may alter the response to 
adrenaline.- (3) The uterus may be in- 
fluenced through the central nervous 
system. Thus Rucker^ records that punc- 
toe of the sacral region with a hypodermic 
needle (without any injection) may cause 
inhibition of the uterine movements. When 
the dose of adrenaline is small, it is con- 
ceivable that this central inhibitory effect 
may overcome any direct stimulating action 
on the uterine muscle. 


Among obstetricians there is a considerable 
difference of opinion as to the value of 
quinine in labour. Thus Buddee," Bourne 



Conclusions. 

Adrenaline in any effective concentra- 
tion stimulates the contractions of the 
excised human uterus in the non-pregnant 
state, in early and late pregnancy and in 
labour. 

At term, the muscle of the lower uterine 
segment is more sensitive to adrenaline 
than is the muscle of the upper uterine segr 
ment. 

Additional Note on the Action of 
Quinine (C.S.R.) 

Among the many preparations that have 
beeii tested on the excised uterus, quinine 
deserves mention because of its effect on 
strips from the human uterus at term and in 
labour. 

When amounts of the order of i mg. are 
added to the bath containing 100 c.cm. there 
is often little or no response; with larger 
amounts the effect is one of inhibition or 
paralysis (Fig. 7). When quinine and 
adrenaline are tested together the one after 
the other the antagonism between the two 
substances is very marked (Figs. 8 and g), 
an observation which has been made on 
many occasions by other workers in other 
spheres. 

Whether or not this observation is of any 
importance in obstetrics is difficult to assess. 



Fig. 8. 

Muscle strips from the upper segment and the 
lower segment of the same uterus taken before the 
onset of labour. Tracings showing motor efiect of 
adrenaline (second arrow) i in 10 million, on the 
lower uterine segment and the antagonistic effect 
of I mg. quinine hydrochloride (third arrow). At 
the first arrow a small quantity of pitressin was 
added without effect. 



Fig. 9. 

Muscle strip from the lower segment of the uterus 
in labour. Tracing showing antagonism 
quinine and adrenaline. First arrow, i in 5 
adrenaline. Second arrow, i mg. quinine hy ro 
chloride; third arrow, i in 5 million adrena me. 

and Burn,*“ and Marshall,” doubt the value 
of quinine either on the duration of la ou , 

the strength of uterine contractions or in 

uterine inertia, and there are those w 0 w 
not use it for fear that the foetus be oai®® ■ 
At the same time, other clinicians jy 
ner,*“ Mitchell and Bradbooke, Tu 
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Green-Armytage,” ' and many others) 
maintain that quinine is of real value 
especially in the first stage of labour. It is 
in the light of this background of differing 
opinions that the meaning of the antagon- 
ism between quinine and adrenaline should 
be considered. If it is accepted that adrena- 
line has a motor effect on the lower uterine 
segment and that this effect is greater than 
that on the upper uterine segment, and if 
quinine really antagonises this effect, one 
is almost forced to the conclusion that, 
under conditions of overaction of the sym- 
pathetic nervous system, quinine should be 
of use during labour. 
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Moulding of the Foetal Head; 

A COMPENSATORY MECHANISM. 


BY 


James Baxter, M.D. 

Rankin Maternity Jiospital, Greenock. 


It has long been known to obstetacians 
that compression-force applied m the spb- 
occipito bregmatic 

foetal head results in some dimmubon of the 
related diameters and is accompanied by_a 
compensatory movement of elongation m 
SrSo-v7rtical diameter; There is very 
httle description of this mechanism in the 
literature, and this paper attempts to 

describe how this compensatory movement 

is brought about, together with its limita 
tions in vertex presentatira. _ 

Anatomical factors. ® , 

bones and sutures of the vault can host b 
S by removmg fte intact vadt sM 
attached to a portion of the base. It is c 
that the mobility of any two bones along 
any suture line will depend largely on the 
brJadth of the connecting “ombra 
between their opposmg edges. It is als 

clea^ that mobility f 

than this breadth, for m the case of me 

Sdddal, coronal and frontal sutures the 

ttfbSet app^ted!lnd 

— jr|=r;& 

SiSfiSi'S 

the decreasing breadth ot tti 
apex to base. The ^n^the 4ult 

the movements of hi®^® aiooer 

lies in the observation that while the upper 


portions of the frontal and occiptal bones 
rcadUy respond to forces *h tend to 
depress them, they canno 
ovLlap easily by shdmg 
the Other and unless very great torce b 
used only slight overlapping is acbi®veh 
The i^pLsion gained from mampidabo 
of the bones is one of great o y 

sliding motion. 

movement of i inch 

an inward movement of Jhes the 

occurs where each ^ontal b 
lateral margin of bre^ • 

apextothebaseofeachbojftedj.^^^ 

rapidly decreases, appear to 

accurately measured, b H 

be no more than i “ch (3 m 

pointwhereitcanbe produced^ 

Les impossible to the pa^^ 

overlap along the sagi tjie 

the merest fraction of mch^r 
aid of such force^as must^^i^PW^^^ 
membranous tissue, v be so much in 
depressing movement sW b 
excess of the shding naovemeot^ 
due to 3 factors. ^'Hp^dvif each^oae 
motion would Pf of being feej 

were entirely mobde rnannerin which 

at its base. Secondl^^ ^ed fte 
the underlying smu^^,^, ^ gUding move- 
suture tissue tends ^ h^ movement of 
ment more readily ftan • y demon- 
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the floor of the suture. When this has been 
done the mobilily of tlie bones is greatly 
increased and they can be made to overlap 
easily. Thirdly, the decreasing mobility of 
contiguous bones from apex to base tends 
to prevent them from sliding one below the 
other, and where the breadth of the bridg- 
ing tissue is less than the thickness of the 
bones, overlap is impossible. 

It has been noted that there is some 
variation from skull to skull of the full time 
foetus. The sutures are wider in some 
than in. others, and occasionally any one 
suture rhay vary irregularly in width from 
lace to lace. These differences are not 
necessarily related to weight, but the 
widest sutures seen were in a foetus weigh- 
ing 9 pounds 4 ounces. Mobility or 
plasticity is largely dependent on the width 
of the sutures, and in some cases overlap 
can be achieved by manipulation of the 
bones, but taken over aU it rarely amounts 
to more than i inch (3 mm.). 

Experimental data. If the scalp be 
reflected from the skuU of a full time 
normal foetus so that the suture lines are 
exposed, the immediate effects of com- 
pression may be accurately observed. 
When a force of moderate magnitude is 
applied in the suboccipitobregmatic cir- 
cumference there is a movement of the 
occipital and frontal bones which consists 
of a bending inwards so that they encroach 
upon the cranial cavity. This movement is 
maximal at the apex or highest point of 
these bones. There is at the same time an 
upward- movement of the vertical portions 
of the parietal bones and an apparent 
tendency of the skull to bulge over the area 
represented chiefly by the posterior ends of 
the parietals and representing the pre- 
senting part in normal labour. As a result 
of this, the edge of each parietal bone 
diverges from the other as it passes back 
from the bregma. The frontal bones tend 
to come together, and when the force is 
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considerable very shght overlapping occurs 
along the frontd suture. Overlapping of 
the bones along the lambdoidal and coronal 
sutures is not evident, or very slight. It 
may appear and feel much more pro- 
nounced than it really is if the inward 
movement of the frontal and occipital bones 
and the outward movement of the parietal 
bones are exaggerated. Overlap can be 
accurately gauged only when the edges of 
opposing bones are brought as far as 
possible into the same plane, and when 
this is done it is sometimes surprising to 
find divergence where one confidently ex- 
pected overlap. The biparietal diameter 
is not significantly reduced by moderate 
compression-force, but when the force is 
raised reduction of this diameter brings the 
parietal bones close together and they may 
slightly overlap along the sagittal suture. 
The suboccipitobregmatic diameter may 
be reduced by as much as J inch (6 mm.). 

The shape and structure of the parietal 
bone are- such that pressure exerted over 
the parietal eminence produces a lengthen- 
ing of the bone when measured with cali- 
pers from sagittal edge to base, and this is 
due to straightening out of that part of the 
curve which lies between a line passing 
through the eminence parallel with the 
sagittal suture and the sagittal suture itself, 
corresponding, in fact, with that area of the 
vault iisuaUy referred to as the vertex. The 
thickness of the parietal bone is fairly 
uniform from base to eminence, but de- 
creases at first gradually and then more 
rapidly from eminence to sagittal suture. 
This decreasing thickness of the portion 
comprising the vertex is an important 
factor in the mechanism of elevation in so 
far that it helps to determine the direction 
of movement when a force is applied to the 
eminence. The vault is raised not by bend- 
ing, but by tmbending (Fig. i). 

The parietal bones were removed from 
the skull of a recently dead full time foetus 
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Coronal section through parietal eminences. The 
uninterrupted line indicates unmoulded contour. 
The chain-dotted line shows effect of applying force 
to each eminence to the limit of normal moulding, 
i.e. without producing significant diminution of 
bi-parietal diameter. 

weighing between 7 pounds and 8 pounds. 
The bones examined were from breech 
cases, and had not been subjected to any 
moulding by the natural forces. The 
membranous suture tissue was pared from 
the edges of the bone, which was then 
washed free of blood in saline and dried 
with absorbent material. One bone was 
placed on a sheet of paper, concave 
surface downmost, and its outline traced 
with a pencil. The bone was steadied with 
the other hand, and care taken to make no 
pressure upon it. Weights ranging from i 
pound to 14 pounds were then placed on 
the convex surface, and the outline traced 
with each increment. A typical result is 
shown in Fig. 2. The straightening-out 
movement is confined to that part of the 
bone lying between the tuberosity and 
sagittal suture, and resulted in an average 
increase in length of about -fir inch (5 mm.) 
in the small series tested. It is of interest 


to note that a pressure of 14 pounds over 
each parietal eminence would correspond 
approximately to the compression force 
which might be expected to result from a 
traction force of about 60 pounds with the 
forceps applied to the sides of the head. 

The parietal eminence is equidistant from 
the bregma and the posterior fontanelle, but 
lies nearer to the mid-point of the sagittal 
suture than to either of these points. This, 
combined with the fact that fce bone is not 
only convex from side to side but from back 
to front, results in an increase greater along 
the anterior and posterior margins than 
along its middle. 

The greatest increase was obtained with 
weights between 4 pounds and 7 pounds. 



Tracing of parietal bone showing effect of placing 
weights over the eminence. Note that the elonga- 
tion takes place in the upper vertical portion of ttc 
bone. There is no alteration in antcro-postenof 
measurements, nor is there any movement at 
lateral suture. 

Additional weights up to 14 pounds pro- 
duced little more increase. There can e 
no other mechanism contributing to t iS 
increase of the mento-vertical 
since the temporo-parietal sutures and 
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sutures of the base are much too firmly 
bound to yield without rupture. Moloy* , in 
his radiological study of moulding, has 
found separation along this lateral suture in 
cases of severe moulding, a finding which 
must appear as uncommon to anyone 
who has attempted to measure the force 
necessary to effect this separation. Some 
increase in intracranial tension may be a 
factor promoting elevation of the vertex, 
but it is not possible to demonstrate this. 
The maximum increase in the mento- 
vertical diameter would seem to be only 
about inch (5 mm.). It would appear, 
therefore, that the displacement of cranial 
content produced by the inward movement 
of the occipital and frontal bones is 
compensated for by an increased volume 
represented by 2 wedge-shaped areas ex- 
tending the length of each parietal bone, 
with a base inch (5 mm.) at the sagittal 
suture and the apex at the lateral margin of 
the vertex. There is no reliable volumetric 
method of comparing the displacement with 
the compensation, but the impression is 
gained that they must be about equal. 

There are certain obvious fallacies in 
measuring parietal elevation in the way 
described above. That it gets very near to 
the truth can be shown by fixing die foetal 
head against resistance and applying the 
blades of the forceps to the sides of the 
head. Traction forces between 60 pounds 
and 70 pounds increase the mento-vertical 
diameter by about i inch (6 mm.). 

Limitations of parietal elevation. In 
an interesting paper describing antero- 
posterior compression of the foetal head, 
Milne Murray writes: “It may safely be 
assumed that these (cranial contents) are 
practic^y incompressible and that if their 
contaming space is limited in one direction 
a corresponding expansion must be found 
for them elsewhere. This expansion is 
undoubtedly provided by an elongation of 
the skull in a vertical direction." He 
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further believed that the elongation was 
proportionate to the compression. By 
screwing up clamps placed over the occiput 
and the face he had established e.xperi- 
mentally that the antero-posterior diameter 
could be reduced from 4I inches (10.8 cm.) 
to 3 inches (7.6 cm.) without affecting the 
biparietal diameter. At the limit of re- 
duction one eye protruded from its socket, 
but he did not appear to regard this as a 
compensatory mechanism to extreme force, 
which, in fact, it is, and is also evidence 
of the inadequacy of mento-vertical 
elongation to compensate excessive antero- 
posterior diminufion. There can be little 
doubt that vertical elevation is a limited 
mechanism and affords very little margin 
before compression of the cranial contents 
begins. 

If antero-posterior compression is carried 
out experimentally with a stricter regard 
for the conditions pertaining to labour in 
cases of flat pelvis, the results are rather 
different from those obtained by Milne 
Murray. If we assume, as we are entitled 
to, that in the mecham'sm of labour in cases 
of flat pelvis there is also a compression 
force in the transverse diameter of the 
head, and that, because of the lateral shift 
of the head, this force falls anterior to the 
bi-parietal diameter, the conditions can 
be fairly accurately reproduced. When 
the head is compressed transversely and 
anterior to the bi-parietal diameter, 
moderate antero-posterior compression fails 
to produce any telescoping effect, and this is 
due to the fact that the side to side com- 
pression slightly reduces the bi-temporal 
diameter so that when antero-posterior 
compression is applied the edges of the 
frontal and parietal bones impinge upon 
each other in the lower parts of their suture 
lines, and so greatly hmit any movement 
calculated to reduce the antero-posterior 
diameter except by the use of very great 
force. Moloy* describes this locking effect 
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occurring, not only anteriorty but also 
posteriorly, along the lambdoidal suture. 
In the wnter’s own experunenis, it occurred 
only if the transverse compression were 
applied first, as it urobably is in the 
circumstances of labour described above. 
The manner in which the frontal and 
parietal bones articulate mvours antero- 
posterior movement. 

An interesting and significant obsem'ation 
was made when carrying out rhi=; experi- 
ment. WTien antero-posterior compression 
is begun, the first movement of the frontal 
and occipital bones is to bend inwards, and 
when the apices of these bones have become 
depressed to the extent of about i (6 
mm.) continued compression causes tp^td 
to drag on die parietals, and the edges of 
these bones can be seen to be pulled down. 
This drag on the parietals must indicate the 
limit of safe antero-posterior compression. 

Excessive inward movement of the 
occipital and frontal bones tends to prevent 


elevation of the vertex by draggisg ca de 

parietals so thatinawell-ba2arced^sr»‘ass 

to compression both movemems wiO scare 
equalij? theinter^-eningmembrasiecssuxra 

and each movement wiH be starred finri- 
taneouslj* when the suture is fcSy suexhsd, 
or there will be interplay below ibh laTs-I 
(Figs. 3 and 4). It is probable also 
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along the anterior end of the sagittal suture, 
and where the head has been exposed to 
relatively great compression force there is 
commonly slight overlapping here. In such 
circumstances, overlapping of the parietal 
bones along the sagittal suture must indicate 
that reduction of the cranial -cavity has 
begun. 

In the case of the occipital bone, the main 
incidence of compression wiU fall below the 
tuberosity and will tend to lengthen the 
bone by straightening out the curve. The 
pull on the parietals along the lambdoidal 
sutures would therefore only begin some 
time after the anterior pull had begun. 
Approximation and even slight overlapping 
of the parietal bones is much more easily 
produced at the anterior end of the sagittal 
suture than at the posterior end. 

There was one other observation made 
which is not without interest. When 
pressure is made on the occipital bone so 
that it is depressed inwards, the apex of the 
bone “ claws " down the tentorium. Very 
great force is required to effect this experi- 
mentally, however. Nevertheless, it is 
possible that, in some cases, particularly 
where a wide membranous suture allows 
greater mobility of the bone, powerful 
suprapubic pressure on the aftercoming 
head or its extraction by excessive traction 
on the shoulders may give the bone 
sufficient impetus to tear through the 
junction of fabc and tentorium. It is inter- 
esting to note in this connection that, when 
compression-force is so great as to produce 
excessive moulding, the parietal bones are 
anchored down by the inward movement 
of the frontal and occipital bones. In these 
circumstances, intracranial tension will 
continue to rise with the compression-force, 
and as a first effect of the 2 opposed forces 
downward pull exercised by the 
occipital and frontal bones and the upward 
thrust of rising intracranial tension towards 
the least resistant part of the skull, together 
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with the effect of bi-parietal compression — 
bending of the vertex will occur. While 
this mechanism may contribute to the tear- 
ing of the dural septa, it is not the whole 
story, for tears are very difficult to produce 
experimentally. 

It is not uncommon to see foetal heads 
with appearances of great elongation. 
Recently the writer dehvered a rickety 
dwarf after a prolonged and difficult 
labour. The foetus was stillborn and the 
head greatly elongated, particularly on the 
left side . On cutting the scalp transversely 
from ear to ear through the summit of this 
convexity the elongation was found to be 
due chiefly to the accumulation of blood 
clot and sanious fluid between the scalp and 
the skull. There was no haemorrhage 
beneaffi the pericranium, nor was the scalp 
infiltrated with blood or oedematous fluid. 



Coronal section through parietals showing con- 
ditions present in a case where great elongation of 
the skull was apparent. Note that the blood clot 
and serous fluid lie between the scalp and the 
pericranium. The scalp tissue itself is little 
changed. 

The left parietal bone was raised above the 
level of the right along the sagittal suture, 
this being more pronounced anteriorly than 
posteriorly and the maximum elevation 
estimated at inch (5 mm.). There was 
slight overlapping of the bones anteriorly, 
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but they tended to diverge posteriorly. 
Slight overlapping was also present along 
the frontal and lambdoidal sutures, and 
was probably no more than inch (1.5 
mm.). The falx and tentorium were intact 
and no macroscopic lesion found in the 
brain. This case illustrates the possibility 
of mistaking the effects of injury for those 
of moulding (Fig. 5). 

In conclusion , it should be stated that the 
observations described in this paper refer 
to the full-time foetus weighing between 7 
pounds and 8 pounds. There is some 


evidence that postmaturity greatly reduces 
the movement of parietal elevation. 

I am indebted to Professor R. W. John- 
stone for criticism and advice. This paper 
is published through the courtesy of Dr. 
Johnstone, Medical Officer of Health, 
Greenock. 
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Acute Inversion of the Uterus 
BY 

Alex. W. Spain, B.A., M.A.O., F.R.C.O.G., 

Master, National Maternity Hospital, Dublin. 

Chisholm' has recently reported a case of labour was uneventful for 25 minutes in 
acute inversion of the uterus, and makes this clinic “control” of the fundus is 


interesting comment thereon . It is obvious 
frorn aU statistics, and from the personal 
experience of all obstetricians, that this 
condition is, as he says, “very rare and 
important,” the incidence being variously 
given from i in 10,000 to i in 100,000 
deliveries. As a consequence of its rarity 
the diagnostic standards laid down in many 
textbooks may be misleading, and there 
may be much uncertainty regarding its 
treatment. I propose to report 2 cases 
which I personally have observed, and to 
make certain comments on the condition in 
the light of my experience. 

Case I. 2'para, age 22 years. 

Obstetrical History. First pregnancy 
had terminated in January 1940 in the 
spontaneous birth of a full-time living child. 
Third stage of labour lasted 35 minutes, and 
was normal. On the 4th day she showed a 
rise of temperature which was found to be 
due to a haemolytic streptococal infection. 
This came rapidly under control and she 
was discharged well upon the i8th day. 

Second confinement. Following un- 
complicated 1st and 2nd stages of labour, 
a living child weighing 6 pounds 5 ounces 
was born spontaneously at 1.20 p.m. I 
happened to be in another part of the 
labour ward at the time of the birth, and so 
was in a position personally to observe 
subsequent happenings. The 3rd stage of 


forbidden in the 3rd stage, the iundus is 
“observed.” No attempt was made to 
express the placenta. My attention was 
now called to the patient, as she had had a 
small ‘amount of vaginal bleeding ivith 
which she passed into profound shock. A 
blood-pressure reading was not obtainable. 
The possibility of inversion was immedi- 
ately considered, but as the uterus was 
considered to be normal on abdominal 
palpation, and as nothing abnormal was 
visible at the vulva, this diagnosis was re- 
garded as improbable, and it was decided 
to proceed with anti-shock treatment, and 
await developments. The usual treatment 
was at once available, the patient getting 
serum i pint, rapidly followed by a pint of 
blood by drip. She showed signs of re- 
covery which were progressive for 45 
minutes; the uterus still appeared normal 
to abdominal palpation, the placenta was 
still retained, and there was no further 
haemorrhage. She now cried out with 
severe abdominal pain, and passed quickly 
into shock so profound that her condition 
seemed hopeless. Palpation of the uterus 
did not even now suggest inversion of the 
uterus, and there was still nothing visible 
at the vulva. The uterus felt per abdomen 
much as it had felt originally. No sign of 
“cupping” could be found, even though 
it was deliberately looked for, and the 
patient was unusually thin. 

Vaginal examination was now made; it 
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revealed a complete inversion of the uterus. 
(In the Chisholm case the author speaks of 
complete- inversion as including also pro- 
lapse. O'Sullivan* in a recent article uses 
the term complete inversion in a similar 
maimer, which I submit is incorrect. ’ In 
this case there was no prolapse.) The 
placenta was attached to the fundus and 
there was no bleeding. I made an attempt 
to replace the uterus with the placenta in 
situ, but as this presented some ^ificulty I 
removed the placenta, and was then able 
to reduce the inversion easily. The patient’s 
condition showed immediate improvement 
following reposition. She very soon re- 
gained consciousness, and seemed to be out 
of immediate danger; anti-shock measures 
were continued, another pint of blood being 
administered. Full doses of sulphona- 
mides were started. Convalescence was 
unsatisfactory, the patient being febrile 
from the and day of the puerperium, and 
symptoms of diabetes insipidus became 
apparent from the 6th day. She died on 
the loth day. 

Postmortem examination was made. The 
uterus was found in good position, and 
showed evidence of localized inflammatory 
processes. Complete necrosis of the 
anterior pituitary had taken place with 
partial necrosis of the posterior lobe. 

For an account of the diabetes insipidus 
and pituitary necrosis found in this case 
see the following article on page 

' Case 2. 3-para, age 34. 

Obstetrical History. 

First confinement, April 1939 • Forceps 
delivery: severe postpartum haemorrhage; 
manual removal of placenta; puerperium 
afebrile. 

Second confinement, June 1940- Sponta- 
neous; 3rd stage normal; puerperium 
normal. 

Third confinement. Spontaneous de- 


livery after' easy ist and 2nd stages of 
labour,_ Following the birth of her baby 
the patient quietly rcsted for 15 minutes; 
there was then a slight vaginal blood-loss 
with which she passed into profound shock, 
blood-pressure reading being unobtainable. 
My assistant, Dr. T. Boland, who had been 
present since shortly before the birth of the 
baby, initiated anti-shock measures at 
once, and telephoned me. He reported the 
patient’s condition and was quite definite 
that the uterus appeared quite normal to 
palpation, and that nothing abnormal was 
apparent at the vulva, nor was any haemor- 
rhage taking place externally. I instructed 
him to, at once, make a vaginal examina- 
tion, and to replace the uterus should he 
find it inverted — to await my arrival would 
have involved about 15 minutes delay. He 
found that complete inversion had taken 
place, and that the placenta was attached 
o ver &e inverted fundus . He removed the 
placenta and reduced the inversion. 

On my arrival, 15 minutes subsequent to 
the telephone call, I found the patient con- 
scious, still shocked, but her' systolic blood- 
pressure was now 80 mm. She was given a 
pint each of serum and blood and was 
fully recovered in 24 hours time. 
Sulphonamides were administered in the 
puerperium, which was uneventM. 

Discussion. 

Aetiology. Most writers agree that a 
fundal insertion of the placenta a 
necessary predisposing factor in inversion 
of the uterus. In both the cases herein 
reported the placenta was so situated, 
jf^iven a fundal insertion of the placen 

v^ous determining causes have been cite ^ 

for the actual occurrence of the condition. 

(а) An atonic state of the uterus, during 
which state pressure is made upon 
fundus or traction is exerted on cor ■ 

(б) Precipitate labour whilst the pauen 
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in the erect position, (c) Tumours at the 
fundus uteri. In the 2 cases here reported 
it is certain that none of these determining 
causes were present, and that bo& cases 
were determined by a normal uterine con- 
traction in the 3rd stage of labour. 

Ordinarily such a contraction will crowd 
the placental cotyledons together and will 
so reduce the size of the placental site that 
separation of the placenta will take place 
towards the centre of its site of insertion. 

If, however, there is any factor which 
interferes with this central separation of the 
placenta the result of the uterine contrac- 
tion will be to invaginate the placenta into 
the uterine cavity and to carry with it the 
placental site to which it is firmly attached. 
Such interference with placental separation 
could be brought about by localized atony 
at the placental site — which appears to me 
a most improbable occurrence; or by 
abnormal adhesion of the placenta to its site 
—this latter state of affairs could be brought’ 
about by minor degrees of placenta accreta. 
Such localized areas of placenta accreta are 
now generally recognized. It is not my 
purpose to discuss the causation of placente 
accreta — ^but it is of interest to note that in 
both of the cases here reported 2 of the 
usually cited predisposing conditions for 
placenta accreta were present— the one had 
a severe infection at her ist confinement, 
and the other had a manual removal of the 
placenta. 

Whilst, therefore, it is of course possible 
that gross mismanagement of the 3rd stage 
of labour can cause the condition, the ex- 
treme rarity of the accident would rather 
suggest that it is just as often of spontaneous 
occurrence. 

Diagnosis. Williams stated long since 
thatmveraon of the uterus must always be 
s^pected and looked for when unexplained 

shock arises in the 3rd stage of labour This 

simply means that the patient should be 
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examined at once v'aginally. The history 
of the 2 cases here reported bears this out 
very clearly. In the 1st and fatal case, the 
failure to note any “cupping” of the 
uterus in an e.xceedingly thin woman 
tempted one to treat the shock on the 
assumption that inversion had not taken 
place whereas, in fact, an incomplete in- 
version had already occurred. It did not 
proceed to complete inversion until by our 
anti-shock measures we had brought the 
patient round to such a condition that her 
uterus became active again. It was then 
too late. We were still able to recover the 
patient from her immediate shock, but the 
pituitary had been destroyed. 

Treatment. There appears to be much 
difference of opinion as to how these cases 
are to be treated. All will agree that the 
shock must be dealt with at once, but many 
will hold that operative interference must 
not be undertaken until such measures have 
shown or have begun to show a result. This 
attitude seems to be based upon the treat- 
ment of surgical casualties. But the con- 
ditions are not analogous. In the casualty, 
operative interference usually will be called 
for to prevent toxic absorption from 
damaged or crushed tissue, or to replace 
broken bones etc, that is in such cases the 
inflicting agent of the primary shock has 
already ceased to act. In the case of the 
acutely inverted uterus it is certainly 
arguable that the “ inflicting agent ” of the 
shock is still in action, and will remain in 
action for a considerable time unless the 
uterus is replaced. The shock would 
■appear to be due, as Chisholm says, to the 
stretching of the nerves in the broad liga- 
ment and peritoneum which have been 
dragged into the inverted uterus. The 
effect of putting these structures on the 
stretch is well known to aU obstetricians. It 
is, therefore, part of the treatment of the 
shock in these cases to remove the cause of 
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the shock, that is, to restore the uterus to 
its normal position as gently and quickly 
as possible. My experience in the 2 cases 
reported would certainly suggest that such 
restoration of the uterus is the most 
important part of the treatment. 

This restoration can be most easily 
carried out after removal of the placenta. 
Undoubtedly, if restoration could be 
accomplished easily with the placenta in 
situ the possibility of infection would be 
lessened, but this presupposes that such a 
placenta will then leave the uterus without 
manual intervention. I think very few 
obstetricians would have the temerity to 
await nonnal separation in such a case.. 

I have been much impressed by tiie 
method of replacement described by 
O’Sullivan in tlie article already cited — 
replacement by the hydraulic pressure 
exerted through a douche. It \vill.be noted 
tliat in both the cases in which he used the 
method the placenta had already been re- 
moved. If a douche is ready I think this 
simple method should be at once tried, but 
if the preparation of the douche entails any 
delay I think it probably wser to proceed 
manually and at once. 


Summary. 

Two cases of spontaneous inversion of 
the uterus are reported. 

In both tlie inversion was complete 
without prolapse. In both " cupping '' of 
the uterus was not noted by abdominal 
palpation although the patients were thin. 

In the ist case the absence of the 2 
signs above mentioned prompted delay in 
vaginal examination and reduction. It is 
argued that this delay was responsible for 
the death of the patient. 

In the 2nd case vaginal examination was 
made at once although both signs were 
absent, and immediate reduction was 
carried out. 

From the morbid anatomy of the con- 
dition, and from the experience gained in 
these 2 cases it is argued that such 
immediate reduction is the most importmt 
part of the treatment of the shock resulting 
from this accident. 
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Diabetes Insipidus in Association with Postpartum 
Pituitary Necrosis 

(A report of two cases) 

BY 

Alex, W. SpaiNj B,A., M.A.O., F.R.C.O.G., 
and 

Frank Geoghegan, M.D., 

from The National Maternity Hospital Holies Street, Dublin. 

It is now established that postpartum revealed that a very large proportion of &e 

ischaemic necrosis of the anterior pituitary anterior, middle and posterior lobes ot _tne 
is a relatively frequent complication in cases pituitary had been destroyed, ihe cUmca 
where delivery is attended by a severe condition could be related to me birth or 
degree of collapse. An extensive hterature this woman's fifth child. Following tha 
has accumulated dealing with the subject delivery she had suffered a severe puerperaJ 
and within recent years the work of Sheehan infection. Simmonds therefore suppose 
and Murdoch^ has contributed much that a septic necrosis had occurred in the 
towards the elucidation of the problem, pituitary. 

Sheehan notes that the collapse in a large Since that first report many authors 
proportion of cases is due to haemorrhage, described cases of ^ condition and its 
though this is not always so, and in one of relation to parturition has been shown, 
the cases here reported haemorrhage had though it is now agreed ^ that collapse 
obviously no aetiological role in the pro- rather than infection at the tme of delivery 
duction of the pituitary necrosis. Patients is the determining factor in its occurrence, 
in whom the lesion occurs may die soon after Consequently, in a careful follow-up of 128 
clinical signs of the necrosis are first mani- cases in which collapse (for the most part 
fest or they may survive for years. In the associated with haemorrhage) had occurred 
latter case one expects the development of at the time of delivery, Sheehan was able to 
a clinical picture pointing to a chronic state demonstrate that in no fewer than 41 cases 
of anterior pituitary insufficiency, and in which survived there appeared subse- 
fact the .more severe cases show all the quentiysymptoms which suggested strongly 

characters of the syndrome generally re- a greater or less degree of anterior lobe 
ferred to as Simmonds's disease. In the pituitary necrosis. In a reverse follow-up 
original description of this condition, Sim- in 15 cases of parous women exhibiting 
monds’ reported a shrunken and hlmost clinical evidence of h5q)opituitarism he 
entirely fibrosed pituitary occurring in a found that in 13 of these cases severe 
woman aged 46 years who displayed haemorrhage had complicated the preced- 
marked emaciation, a subnormal tempera- ing delivery. He correlated the severity of 
ture, and in general an appearance suggest- symptoms with the degree of collapse which 
ing a prematurely senile state. The autopsy had occurred. 
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The striking clinical feature of the two 
cases reported in this paper was the occur- 
rence of an. extreme degree of polyuria and 
the finding at autopsy of necrosis in both 
the anterior and posterior lobes of the 
pituitary body. The occurrence of 
symptoms of diabetes insipidus in associ- 
ation with postpartum necrosis of the 
pituitary has not previously been com- 
mented on. 

Case Reports. 

Case I. Booked case, a-para, aged 22 
years. Acute inversion of the uterus. 

Following spontaneous delivery of a 
living child acute spontaneous inversion of 
the uterus occurred. At no time did the 
patient suffer from haemorrhage. The in- 
version was at first partial. With this 
partial inversion she passed into profound 
shock, a blood-pressure reading being un- 
obtainable. Treatment of the shock was at 
once instituted — a vaginal examination was 
not made at this stage. About 45 minutes 
later, when her general condition had im- 
proved considerably, she cried outwithpain 
and passed into shock so profound that 
her condition seemed hopeless. Vaginal 
examination now revealed a complete in- 
version of the uterus. The inversion was 
reduced. Following reduction her con- 
dition showed improvement and she soon 
appeared to be out of immediate danger. 
Convalescence was, however, unsatisfac- 
tory — from the 6th day of the puerperium 
until her death on the loth day she 
showed inter alia, clinical evidence of 
diabetes insipidus. Her output of urine 
in these four days was 916 fluid 
ounces, that is 229 ounces per day. 
In the light of the postmortem findings the 
clinical features which interest us here are 
(i) profound and prolonged shock without 
haemorrhage, and (2) polyuria and poly- 
dipsia, 


The autopsy revealed the following 
findings : On opening the cranium the 
cerebrum appeared normal on inspection 
and on macroscopic section. The pituitary 
was approximately normal in size. The 
cerebellum was normal. 

The lungs were pale in colour and macro- 
scopic section showed no pathological 
feature. The heart was normal. 

The abdominal viscera appeared normal 
except for slight congestion in the kidneys. 
It was found that the inversion of the uterus 
had been completely reduced. On incising 
the uterus a patchy purulent exudate was 
found covering the mucosa except in a few 
smooth and shiny areas. The placental site 
was evident at the fundus but did not 
present any gross evidence of infection. 
There was a small haematoma at the right 
cornua. 

The uterus and its adnexae, portions of 
the lungs, myocardium, liver, spleen, kid- 
neys, pancreas and the entire pituitary 
gland were removed for microscopic e.'c- 
amination. 

Following is the report on the histological 
findings : 

Liver. Sections show little or no patholo- 
gical change. The liver cells may he 
somewhat shrunken and the sinusoids 
dilated. 

Spleen. Shows some congestion. 
Kidneys. SecHons show very litje 
pathological change. Here and there c 
lining cells of an occasional tubule ate 
degenerate and hyaline casts are 
There is some slight old-standing r 
near the pelvis. 

Uterus. This postpartum organ was 
enlarged. It was lined with necrotic ss 
Sections show this necrotic tissue 
which there is a zone infiltrated wi P 
cells and chronic inflammatory cel s. 
Pituitary. This was about normal m 








Fig. ia. 

Photomicrograph x 190 of pars nervosa showing degeneration and 
loss of nuclear staining. 
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size, measuring lo x 8 mm. Sections 
show that there is massive necrosis of 
the anterior lobe. The outline of the cells 
forming tlie alveoli of tire anterior pituitary 
are still visible, but they are entirelj' 
necrotic and the nuclei have disappeared. 
The inter-alveolar septae are still visible. 
Only occasional groups of healthy cells 
remain about the periphery of the gland. 
The posterior lobe shows a partial de- 
generative change with loss of the normal 
compact structure of the neuroglia and a 
notable deficiency of pituicytes in the de- 
generate area. It is to this latter lesion that 
attention is particularly directed in view of 
the polyuria which was a striking feature 
in the clinical course of this case. See Figs. 

I and la. 

Case 2. Emergency admission; 4-para; 
aged 34 years. Combined accidental 
haemorrhage. 

This patient, who had not received ante- 
natal care, was found unconscious in a field 
near her home on a cold, wet day. How 
long she had so lain is not known. She was 
taken to a district hospital, where, shortly 
after admission, she had an eclamptic fit. 
She was then transferred some 60 miles to 
the National Maternity Hospital, Dublin. 

On admission to this hospital the patient 
was conscious, very cold, and suffering from 
some shock. She complained of intense 
headache. Examination showed her to be 
about 36 weeks pregnant. Slight vaginal 
bleeding was taking place. Oedema was 
marked but not gross; 8 ounces of urine 
were obtained by catheter. Albumin was 
present in the urine in large amount (boil- 
ing solid). Blood-pressure reading shortly 
after admission was 130/80. The uterus 
was tense and tender but definitely active. 
The cervix uteri was dilated to 3 fingers; 
The foetal_ heart was not heard. Shortly 
after admission the membranes ruptured 
and li hours later the head was on the 
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perineum. The patient was delivered by 
low forceps of a stillborn child weighing 6 
pounds and 4 ounces. T bird stage of labour 
lasted 5 minutes and the placenta was 
followed by a large clot. 

The patient died 84 hours after delivery. 
Acute pulmonary oedema developed 12 
hours before death. During these last 12 
hours she was unconscious and incontinent 
of urine. In the 72 hours preceding un- 
consciousness she passed 593 ounces of 
urine, that is 190 ounces per day. She com- 
plained all this time of thirst and headache. 
This case presents similar clinical features 
to Case I, tliat is (i) profound shock and 
(2) polyuria and polydipsia. 

At autopsy tlie pituitary appeared 
slightly larger than normal for the 3rd 
day of the puerperium. It was of a deep 
plum colour. Little other abnormality was 
noted and the pulmonary oedema of which 
clinical evidence had been observed was 
not present in a gross degree. There was 
slight enlargement of the mesenteric lymph 
nodes. Some of the later structures, 
together with portions of the liver, kidneys, 
pancreas and the pituitary, were removed 
for microscopic examination. 

The liver, pancreas and mesenteric 
glands were histologically normal. Sections 
from the pituitary showed an almost com- 
plete necrosis of the anterior lobe of the 
gland. There were a few small islets of 
surviving cells, but the bulk of the tissue 
was markedly degenerate with a very strik- 
ing infiltration by polynuclear leucocytes. 
This leucocytic reaction was most marked 
in the periphery of the gland. (See Fig. 2.) 
Examination of the .posterior lobe showed 
an area in which degeneration of the 
neuroglia and deficiency of pituicytes was 
observed. The appearance was similar to 
that noted in Case i. (See Fig. 2a.) 

In each case the postmortem examination 
was begun within a short time of the 
patient s death. As the possible existence 
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of pituitary necrosis was suspected in each 
case it was desired to obviate the occurrence 
of postmortem autolytic change in the 
anterior lobe cells. In Case i the pituitary 
was actually removed and placed in fixa- 
tive within 45 minutes of the patient’s 
death. 

The occurrence of a marked polyuria in 
these cases is of interest in view of the fact 
that a lesion can be demonstrated in the 
pars posterior of the pituitary. It has been 
known for some 50 years that injection of 
extracts of the posterior lobe into animals 
produces an antidiuretic effect provided the 
dose is sufficiently large. Small doses tend 
to produce a diuretic effect presumably 
because the rise in blood-pressure results in 
increased flow through the renal filter. The 
precise mechanism by which the anti- 
diuretic effect is exerted is not clear.- It may 
be due to a vasoconstriction of the afferent 
renal arterioles. 

Much experimental work has been 
carried out in an effort to decide whether 
the pressor, oxytocic and antidiuretic 
effects of extracts of the posterior pituitary 
are due to the action of a number of 
different hormones or to the manifold action 
of a single substance. ’ Kamm’, Stehle* and 
others have claimed the separate isolation 
of two different fractions, one having a 
potent pressor effect with little action on the 
plain muscle of the uterus and the second 
producing a significant contraction of 
uterine muscle with minimal rise in blood- 
pressure. These fractions have not yet been 
isolated in a state of crystalline purity. Of 
these two substances it is commonly held 
that the antidiuretic effect is exerted by the 
pressor fraction. 

On the other hand certain evidence is 
available which suggests that only one 
hormone is in operation. Van Dyke et al.’’ 
have recently reported the isolation of a 
single substance possessing pressor, oxy- 
tocic and antidiuretic effects. 


Of the clinical disorders which can be 
correlated with hypofunction of the pos- 
terior lobe, diabetes insipidus is the most 
striking. The profuse polyuria with 
attendant polydipsia may be the only 
symptoms. The condition can be readily 
connected with lesions of the posterior lobe 
and of the adjacent hypothalamus. It 
appears that the polyuria resulting from 
ablation of the posterior lobe of the pitui- 
tary is less enduring than that which 
follows interference with the hypothalamus. 
Camus and Roussy” state that the latter 
type cannot be controlled by injection of 
posterior lobe extracts. It now appears 
that loss of nervous control following 
damage to the hypothalamus determines 
the occurrence of hypofunction of the pos- 
terior lobe (Cushing). It is of significance 
that in the experimental animal the 
polyuria following ablation of the posterior 
lobe is relieved by removal of the remain- 
der of the gland. This suggests that some 
action of the anterior lobe hormones is 
necessary in the production of the diabetes 
insipidus syndrome. In this connection it 
may be worthy of note that in the two cases 
here reported a small proportion of the 
anterior lobe cells survived. 


Summary. 

Two cases of postpartum necrosis of the 
pituitary are reported. In each case bo 1 
the anterior and posterior lobes of the glan 
showed degenerative lesions. 

In each case polyuria and polydi^^ 
were prominent features in the chmea 

picture. . r 

Profound shock occurred at the time 
delivery in both cases. In Case r this was 
associated with acute inversion 0 
uterus, and in the second case with co 
bined accidental haemorrhage occurring 1 
unusually unfavourable circumstances. 
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A Study of Normal and Abnormal Menstrual Function 
in the Auxiliary Territorial Service 

BY 

Cecil Mary Drillien, M.B., Ch.B., D.C.H. 

(late Captain, R.A.M.C.). 

From the Directorate of Medical {Statistical) Research, War Office. 


’^During and since the war large numbers of 
young women have been brought together 
in the Services under military control and 
discipline, giving unusually favourable 
opportunities for medical and sociological 
inquiries. One such inquiry into normal 
and abnormal menstrual function is 
described in this paper. 

4 The objects of the inquiry were as 
ollows : 

(i) To obtain data regarding normal 
menstrual function in young women and . 
the incidence of dysmenorrhoea and it^ 
relatiomto social and personal backgrouiid^ 

(2) To ascertain whether service in the 
Auxiliary Territorial Service has any 
significant effect on menstrual rhythm, and 
whether there is any correlation between 
such disturbance and social or personal 
factors.' 

^ Method. 

Over 700 recruits arid Serving Auxiliaries 
were personally interviewed by myself^ 
Clinical examination was not made, but a 
full history was obtained of social back- 
ground and general health, as well as details 
regarding menstrual history^ The women 
interviewed included representatives from 
12 different units, comprising officers and 
other ranks, and most of the main employ- 
ment groups of the A.T.S. 

The women talked freely and, it is 
believed, truthfully. A questionnaire used 
to record answers was so planned that the 
accuracy of certain statements could be 


checked by others approached from a 
different angle. Not any inconsistency was 
found. 

'The information obtained regarding 
menstruation can be considered under 
three headings : (a) Dysmenorrhoea; (b) 
Irregularity of Cycle; (c) Menstrual Dis- 
orders at Entry to the A.T.^ 

J A. Dysmenorrhoea. 


I. Frequency and Severity of Dysmenor- 
rhoea. 

Each case was assessed by history of 
symptoms and the extent of interference 
with normal routine stated to have been 
caused thereby. Cases are classified as 
follows : 

(1) Those who denied any change of 
normal routine associated with menstru- 
ation : [a) with no admitted symptoms; (b) 
with symptoms. 

(2) Those who stated that they absented 

themselves from games and social engage- 
ments. , 

(3) Those who stated that they staye 
away from work. 


-J- 


TABLE I. 


No. of cases Percentage 


Symptom free ... ,... 339 

Symptoms ' 

No change of routine 213 

Absent from games, etc. 54 

Absent from work ... 108 

Total 714 


47-5 

29.8 

7-5 

I5-I 


100.0 
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Of those complaining of symptoms, 50.4 
per cent took medical preparations habitu- 
ally. Only 7.2 per cent had at any time 
consulted a doctor about dysmenorrhoea. 


3. Relation of Dysmenorrhoea to Age. 

Table II and Fig. i show the Incidence 
of dysmenorrhoea in different age groups. 
The percentage of symptom-free indivi- 


TABLE II. 


J 




Age in years 



Under 20 

20-21 

22-24 

25-27 

28-30 

Over 30 

Symptom free 

... 

45-1 

38.9 

42-4 

43.8 

46.3 

64.4 

Symptoms but no change of routine ... 

... 

35-7 

36.1 

32-4 

35-9 

33-3 

23.7 

Change of routine 

... 

18.9 

31.0 

25.2 

20.3 

20.4 

11.9 

Total 

... 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

No. of cases 

... 

185. 

90 

262 

84 

54 

59 



AGE IN YEARS. 



fioJiAJiyC 4 **At*ft 


Fig. I. 

Incidence of dysmenorrhoea by age. 

2. Comparison between Recruits and duals is minimal in the 20-21 age group, 
^erving_ Au^liaries. and thereafter rises with age. The high 

i ot any significant difference was found incidence of s3nnptom-free individuals over 
e veen recruits and serving auxiliaries as 27 years of age is seen to be statistically 
0 incidence or severity of dysmenorrhoea. significant in the following table, while the 
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difference between the Under 20's and 
20-27's is not significant. 


TABLE III. 



Per- 

Difference 



centage 

from age 

Standard 


Age 

symptom 

group 

error of 

Ratio 

in years 

free 

20^27 

difference 

diff.:S.E. 

Under 20 

45-4 

3-6 

4.4 

0.8 

20-27 

41.8 




Over 27 

55-8 

14.0 

5-3 

2.7 

The 

incidence of 

interference with 

normal routine also falls off significantly 

with age. 






TABLE IV. 



Change 

Difference 

- 



of 

from age 

standard 


Age 

routine 

group 

error of 

Ratio 

in years 

free 

20-^7 

difference 

diff,:S.E. 

Under 20 

18.9 

6.8 

3-6 

1-9 

20-27 

25.7 




Over 27 

15.9 

9.8 

4.0 

2-5 


It appears, therefore, that the frequency 
of dysmenorrhoea decreases gradually with 
age, and markedly after 27 years. An 
enquiry into menstruation in schoolgirls 
carried out by the London Association of 
the Medical Women's Federation* found 
an increase in frequency of dysmenorrhoea 
throughout the school age. The percentage 
of symptom-free girls fell from 72 per cent 


in the early age groups to 27'per centinthe 
older groups. An exact comparison with 
the present inquiry is not possible as the 
figures are not given by age but by length 
of menstrual history. Nevertheless, from 
the pooled resixlts of both these inquiries, it 
appears that, the incidence of dysmenor- 
rhoea rises until the early 20's, and then 
begins to fall off. This finding also accords 
with the generally held clinical impression 
that girls “ grow out " of their dysmenor- 
rhoea. 

4. Relation of Dysmenorrhoea to Employ- 
ment Groitp. 

At the A.T.S. Training Centres much 
effort is made to place each recruit in the 
employment group for which she is best 
fitted physically, intellectually and temp- 
eramentally. Any differences, therefore, 
between incidence of dysmenorrhoea in 
different employment groups might be 
explained either by the natare of the work 
or by differences within the individuals. A 
group of 555 Serving Auxiliaries have been 
analysed with reference to employment as 
follows : 

(i) Operational. Anti-Aircraft Com- 
mand. («) Indoor — ^Personnel employed 
on underground signal duties; (h) Outdoor 
— ^Personnel employed on A. A. gun sites 
and searchlight sites. 


so- 


O 30 - 




Opn.lndp^ 


Opn,OuLdoar 


Fig. 


Opn.JfuiooT. 

EMPLOYMENT GROUPS. 

Incidence of disabling dysmenorrhoea in different employment groups. 
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(2) Non-operational. (a) Indoor — Cooks 
and orderlies, storewomen, clerks and 
administrative personnel; (b) Outdoor — 
Storewomen and drivers. 

Fig. 2 shows the incidence of dysmenor- 
rhoea of sufficient severify to cause change 
of normal routine in the 4 groups given 
above. 

The lowest rate of dysmenorrhoea is seen 
to be in the outdoor operational group. 
Girls selected for this work have to be of a 
high standard of physical fitness. 

Table V compares the incidence of 
dysmenorrhoea in this group with the mean 
incidence among the rest, and shows it to 
he significantly lower. 


TABLE -V. 


Employment 

Percentage change 
of routine 

Operational, outdoor 

IX.7 

Rest 

" 26.5 

DiSerence ... 

... 14.8 

Standard error of difference 

... 3.6 

Ratio difference : S.E. 

4.1 


The highest incidence of dysmenorrhoea 
is seen in the indoor operational workers. 
The difference between this group and the 
mean of the rest is just significant, being 14 
per cent, with a standard error of difference 
of 7. The auxiliaries in this group, though 
all employed on similar work, are not all 
selected in the same way. The group can 
be divided into 2 : 

(1) A.A. personnel who have to conform 
to the physical standards of outdoor 
operational workers and who may be 
posted to this type of indoor work, or more 
commonly to A.A. sites. 

(2) Personnel attached to Royal Corps of 
bignals. These latter need not attain the 
same high standard of physique and will 
always work indoors, whether on oper- 
ational or non-operational duties. 

For both groups the work is exacting 
and trying, particularly so at the time 


of this inquiry, which was towards the end 
of the flying bomb period, but owing to a 
different shift system the latter group have 
longer hours underground, more disturbed 
sleep, and appeared to worry about their 
work a good deal more than the A.A. girls. 

The following table shows the number 
of cases in each section complaining of 
dysmenorrhoea ; 

T.-VBLE VI. 

A.A. Signals 
Percentage Percentage 

No change of routine ... i6 (84.2) 16 (51-6) 

Change of routine ... 3 (i 5 - 8 ) 13 US-*}) 

Total 19 (too) . 31 (100) 

It is obvious that it is the signal personnel 
who contribute largely to the high incidence 
of dysmenorrhoea amongst indoor oper- 
ational workers. Comparing these with the 
rest of the total sample, the following table 
is obtained : 

TABLE VII. 

Percentage change 
of routine 


Signals 

48.4 

Rest 

21.6 

Difference 

26.8 

standard error of difference 

9.2 

Ratio difference : S.E 

2.9 


The A.A. girls employed on indoor signal 
work have an incidence of dysmenorrhoea 
of 15.8 per cent. This is not significantly 
different firom the incidence in A.A. girls 
employed outdoors, which is 11.7 per cent. 

A further sub-division of the total 
sample was made into sedentary and non- 
sedentary workers. 

TABLE wir. 

Percentage Percentage 
no change change 
of routine of routine 

Sedentary workers 73 - 6 x 5-6 26.4+ 5.6 

Non-sedentary workers 78.4 ± 4.6 2r.6+ 4.6 
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There appears to be no difference between 
these two groups. This section shows that 
in the studied sample, good physique and 
general health are associated with freedom 
from symptoms, whilst anxiety arising 
from the nature of employment may be a 
factor in aggravating dysmenorrhoea. 

5. Relation of Dysmenorrhoea to Rank. 

Table IX and Fig. 3 show the incidence 
of dysmenorrhoea according to rank. 

As age is known to have an effect on the 
incidence of dysmenorrhoea, and the 
average age of the officers is higher than 
that of the rest, a correcting factor has been 
applied to the figures for officers. (For 
method used, see Section C.2. Relation of 
amenorrhoea to size of family.) The last 
column now shows what the rate in officers 
would be if the age composition of this 


group were the same as that of the total 
sample. The incidence of disabling 
dysmenorrhoea is slightly higher amongst 
officers than amongst the rest, though not 
significantly so. 

The incidence of complete freedom from 
symptoms, however, is also highest in the 
officer group. This discrepancy is intel- 
ligible if we assume that officers in giving 
a history might be more apt to minimise 
symptoms. 

TABLE IX. 



Officers 

Cadets 

and 

N.C.O’s 

Privates 

Officers 
corrected 
for age 

Symptom free 

57-1 

54-1 

40.8 

57.5 

Symptoms, but 
no change 
of routine 

16.7 

25-4 

37-3 

15.1 

Change of 
routine 

26.2 

20.5 

21.9 

_27'4 

Total 

100.0 

100.0 

100.0 

100.0 





OFFICERS. CADETS. 

N'.COs 


PRIVATES. 


htt. 


^ Symptom jr 
^Wo chanyto) routint. 
|Chaage cj rou.tii\t. 


Fig. 3. 

Variation in incidence of dysmenorrhoea with rank. 





NORMAL AITO ABNORMAL MENSTRUAL FUNCTION 


233 


6. Relation of Dysinenorriioea to Intelli- 
gence-level. 

The selection-grading used in the Service 
is based on the Raven progressive matrices, 
which divides personnel into grades i to 5, 
grade i being those of highest intelligence. 
Since January 1942 no women of S.G. 5 
have been admitted to the A.T.S., so 
that the figures in this group are not 
representative of this class as a whole. Fig. 
4 represents the incidence and severity of 
dysmenorrhoea in the different selection 
grades. 

The S.G. I and 2 groups appear to have 
a higher incidence of alleged freedom from 
sjmaptoms; however, this is not significant 
and may be explained by the preponder- 
ance of officers in this group. Therefore, 


if the criterion of dysmenorrhoea is taken 
to be freedom from symptoms, not any 
difference is seen between the intelligent 
grades. 

If, however, the criticism is taken to be 
interference with normal routine, the S.G. 's 
4 and 5 appear to have more dysmenor- 
rhoea, as shown in Table X. 

T.VULE X. 


Percentage change 

S.G. of routine 


I, 2 and 3 ... 



19.7 

4 and 5 



32-3 

Difference 

,,, 

12.6 

Standard error 

of difference ... 

6.2 

Ratio diflerence 

: S.E 

2.0 



(oAdi. 3. 

Selection grading. 


^SiJtnptora/»tt. 

^No change oj TOuflnc. 
IChoA^e 0 ^ routine. 


Fig. 4. 

Vanation in incidence of dysmenorrhoea with, selection grading. 






TABLE XIII. 
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It is probable that there is not any real 
difference in frequency or severity of dys- 
menorrhoea between intelligence levels; 
the apparent difference is most likely due to 
the tendency (familiar to the Regimental 
Medical Officer) for the lower grades to go 
off work more readily if they suffer any 
discomfort. 


Relation of Dysmenorrhoea to Size of 
Family. 

It is popularly supposed that only 
children are more liable to dysmenorrhoea 
than those brought up with brothers and 
sisters. This point was therefore investi- 
gated. 

TABLE XI. 


Serving auxiliaries 

Percentage 

symptom-irec 

Only children 

52.1 

Others • 

47.0 

Difference 

5 -x 

Standard error of difference 

6.1 

Ratio difference : S.E. 

0.8 



Percentage 

Percentage 

No. of 


no symptoms 

symptoms 

cases 

Only children 

56.0 

44.0 

91 

Rest 

46.3 

53.8 

623 

Difference 

9-8 

— 

— 

S.E. difference 

5.6 

. 

— 

Ratio difference ; 

; S.E. 1.8 

— 

— 


Taking recruits separately, there is a 
significant increase in incidence of 
symptom-free individuals amongst the only 
children. Considering serving auxiliaries 
only, the difference is very small. There 
is a difference in age disWbution of only 
children among serving auxiliaries, com- 
pared with others, but allowing for this 
variation made very little difference to the 
original figures. The evidence is, of course, 
not strong enough to suggest that only 
children as a whole are less liable to 
dysmenorrhoea, though it seems certain 
that they are not more so. 


Only children in this series seem to be 
less liable to dysmenorrhoea, though the 
difference is not significant. 

In considering the effect of home 
environment on only children, obviously it 
will operate more strongly on those who 
have just left home than in those who have 
been away from home for some time, living 
a communal life with large numbers of girls 
of their own age. 

A separate classification was made, 
therefore, of recruits only, in Table XII, 
and serving auxiliaries only in Table XIII. 


8. Relation of Dysmenorrhoea 
to Exercise. 

In the enquiry previously mentioned on 
menstruation in schoolgirls a positive 
association was found between freedom 
from symptoms and exercise. The follow- 
ing table shows incidence of dysmenonhoea 
severe enough to interfere with routine, m 
those who regularly participated in some 
game or sporting activity, compared wi 
that in those who did not do so. i ® 
difference is seen between the two groups. 


TABLE XII. 

' 


-TABLE XIV. 



Percentage 



Recruits 

symptom-free 


Percentage. 

Percentage 

Only children 

72.0 • 

46.4 


No change 
of routine 

change 
of routine 

Difference 

standard error of difference 

Ratio difference : S.E. 

25.6 

11.4 

2.2 

Exercise 

No exercise 

78.6 

! 77-1 

31 .^ 

32.6 
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9. Relation of Dystnenorrlioea to Other 
• Menstrual Phenomena. 

'^a) Length of period. The distribution 
into short, medium and long periods, with 
the incidence of dysmenorrhoea in each 
group, is shown in Tables XV and XVI. 


TABLE XV. ^ 


Length of period 

Percentage 

Short: 3 days or less 

Medium: 4 to 6 days 

Long: 7 days or over 

15-8 

• 68.6 

16.1 

Total: 714 cases 

100.0 

TABLE XVI. v/ 

Short 

Length of period 
lledinm Long 

Percentage; 

No change of routine 80.7 
Change of routine 19.3 

80.0 71.3 

20.0 28.7 


There appears to be an increase in 
dysmenorrhoea in those with a protracted 
period. There is a difference of 8.8 per cent 
between the incidence in protracted cases 
and the mean of the rest. This is just twice 
ite standard error and, therefore, barely 
significant. 

Ip) Quantity of flow. Tlhe flow was con- 
sidered to be scanty when 2 towels or less 
were the maximum used per day, moderate 
when 3 to 5 towels were used, and copious 
when 6 or more towels were used daily. It 
IS realised that women vary considerably in 
fastidiousness and standards of cleanliness, 
which influences the number of towels used, 
but this factor is likely to apply to all groups! 
In the A.T.S. towels are issued free, and 

6 girl can nearly always obtain as many 
as she wants. 

Tables XVII and XVIII show the 
distnbuhon of the total sample into these 


groups and the incidence of dysmenorrhoea 
in each group. 


T.VBLE XVII. 

V 

Scanty flow 

Percentage 

15.7 

Moderate flow 

72.4 

Copious flow 

11.9 

TiVBLE XVni. 

V 

Scanty 

Moderate Copious 

Percentage; 

No change of routine 83.9 

77.1 66.7 

Change of routine 16.1 

22-9 33-3 

Total 100.0 

100.0 100.0 


ijVThe , difference assessed by change of 
routine is 17.2 per cent lower in the scanty 
than in the copious flow. This is over 3 
times its standard error (5.5), and there- 
fore highly significant. It may be that 
abstention from games and social occasions 
is due to the copious flow itself and not to 
dysmenorrhoea; but the clinical impression 
that short, scanty periods are associated 
mth pain is certainly not borne out here. 

(c) Relation of Dysmenorrhoea to Regu- 
larity of Cycle. See section following 
(B.2). 

B. Irregularity of Cycle. 

Auxiliaries who stated that they did not 
know when to expect their next period were 
deemed to have irregular periods. Of the 
rest, some may well have experienced 
variations of a few days, 'i)6f the total 
sample, 16.2 p6r cent gave a history of 
irregularity. 

- 4 . Relation of Irregularity to Age. 

The following table shows the age 
distribution of those giving a history of 
irregularity; 
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TABLE XIX. 

V 








Age in years 




Under 20 

20-21 

22-24 

25-27 

28-30 

Over 30 

Irregularity 

15-2 

19.8 

18.5 

14.5 

12.8 

8.5 

No irregularity 

84.8 

80.2 

8r.5 

85.5 

87.2 

91.5 

Number of cases of, irregularity 

28 

18 

48 

9 

7 

5 


The incidence of irregularity is compared significant, but the trend is interesting as it 
in 3 age groups in Table XX. is similar to that for the age distribution of 

The small incidence in irregularity of dysmenorrhoea, and of amenorrhoea at 
cycle in the over 27 age group is only just entry as seen in Fig. 5. 


TABLE XX. 


Difference Standard 

Percentage from age error Ratio 

Age in years irregularity group 20-27 of difference difference : S.E. 


Under 20 
20-27 
Over 27 


15.2 

18.2 

10.5 


30 

7-7 


3-2 

3-9 


0.9 

2.0 



AGE IN YEARS. 

Fig. 5. 

Incidence of menstrual disturbances by age. 
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2 . Relation of Irregularity to 
Dysmenorrhoea. 

TABLE XXI. 


f 

Periods 

Percentage; 
No change 
of routine 

Percentage: 
Change 
of routine 

Regular 

80.3 

19.7 

Irregular 

60.7 

39-3 

Difierence 

19.6 


standard error of difierence 

4-7 

1 

Ratio difference : S.E. ... 

4-2 ^ 

1 


There is seen to be a highly significant 
increase in disabling dysmenorrhoea 
amongst those with irregular cycles. 


C. Menstrual Disorders at Entry to 
THE A.T.S. 

The foUoiiving sections on menstrual 
disorder immediately foUoiving entry to the 

A.T.S. refer only to serving auxiliaries, as 
the majority of recruits had been in tbe 
Service for under 2 months. The criticism 
may be put forward that a woman’s 
memory of the past history of her menstrual 
function is highly inaccurate and that only 
dates set down at the time are reliable. 
This is certainly true of the normal function ; 
very few women can remember accurately 
the dates of past periods that have occurred 
wt^ what she regards as her normal 
li^ts. But if she is normally regular she 
will remember interruptions in that regu- 
lanty, especially if associated with a definite 
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event, such as entering the Services, She 
will remember if she missed one or more 
periods, if she started or stopped having 
pain, and if she lost more or less than she 
had been accustomed to. It is therefore 
considered that such facts, elicited by 
questioning even some time afterwards, 
are reliable and probably represent a very 
close approximation to actual occurrence 
and incidence. 

Data regarding amenorrhoea and other 
disturbances at entry, or subsequently dur- 
ing service, were classified as follows : 

Amenorrhoea : Cessation of menstru- 
ation over a period of longer than 
56 days’ duration, 

A, Minor disturbances lasting less than 

56 days, 

B, Polymenorrhoea (i.e, increased flow 

with decreased length of cycle), 

C, Irregularity in personnel previously 

regular, 

D, Regular change of rhythm, 

E, Dysmenorrhoea in personnel previ- 

ously symptom free, 

F, Menorrhagia (i,e, profuse flow, 

usually called "flooding” by the 
auxiliary). 

Improvement denotes less dysmenor- 
rhoea and / or irregularity since entry. 

Table XXII exhibits the proportions of 
these categories (a) at entry; (6) during 
service. 


TABLE xxn. 



(a) At entry 

(6) During service 


Number 


Number 



of cases 

Percentage 

of cases 

Percentage 

Amenorrhoea 

i4t 

25.4 

19 

3-4 


II 

2.0 

3 

0.5 

B 

3 

0.6 

3 

0-5 

C 

IX 

2.0 

16 

2.9 

D 

23 

4.1 

14 

2.5 

E 

7 

1-3 

17 

3.1 


... 7 

1-3 

5 

o-Sl 

Improvement 



53 

9.6 

No change ... 

352 

63-3 

425 

76.6 

Total 

555 

100.0 

555 

100.0 


c 
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No less than 25 per cent of the women 
questioned stated that they had missed at 
least one period on entry into the A.T.S. 
Some other disturbance occurred in 11.3 
per cent. 

During service amenorrhoea was only 
reported by 3.4 per cent, nearly always 
associated with some anxiety or emotional 
stress. Though figures have not been found 
for comparison, it seems likely that the 
incidence of menstrual disturbance re- 
corded during service is no higher than 
would be expected in ordinary life. 


rhoea lasting for longer than 12 months, all 
resumed the normal cycle spontaneously 
without recourse to medical treatment, 
though . a few individuals did consult a 
medical officer. These 3 cases had all 
received endocrine therapy: when inter- 
viewed they were menstruating normally 
again. 

I. Relation of Amenorrhoea at Entry to 
Age. 

Tables XXIV and XXV show the age 
distribution of amenorrhoea at entry. 


TABLE. XXIII. 







No. of missed periods 



I 

2 

3 

4 

5 6 7 8 9 10 II 12 16 

Total 

Amenorrhoea at entry ... . 

.. 46 

26 

47 , 

7 

4 5 — 2 — !■ — I '12 

141 

Amenorrhoea during service . 

.. 7 

2 

6 

2 

2 

19 


TABLE XXIV. 







Age in years 






Under 18 

18-20 

20-21 

22-24 

25-27 

28-30 

Over 30 

Total 

.Amenorrhoea at entry 

No amenorrhoea at entry 

10.0 

90.0 

20.8 

79.2 

29.9 

70.1 

-38.0 

62.0 

19.6 
80 4 

16.0 

84.0 

8.3 

91.7 

254 

74.6 

Total 



100,0 

100.0 

100.0 

100.0 

100.0 

100.0 

lOQ.O 

100.0 

No. of cases -... 



40 

106 

194 

108 

46 

25 

36 

555 




TABLE XXV. 






Age 

in years 

Percentage 

amenorrhoea 

Difference between 
successive age groups 

standard 

error 

of difference 

Ratio 

difference . S.E. 


Under 20 

2Qr-24 
25-30 
Over 30 

17.8 

32.8 

18.3 

8.3 


15.0 

14-5 

ro.o 


4.2 

5-4 

6.4 


3-6 

2.7 

1.6 




The next table shows the distribution of 
amenorrhoea lasting for varying periods of 
time. One missed period indicates about 56 
days’ cessation of menstruation; 2 missed 
periods about 84 days, and so on. 

With the exception of 3 cases of amenor- 


ifference between 
bove are statistically 

e over 30's. Here the num er 

ill, as few women enter the • 

, ciandard error 
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2. Relation of Amenorrhoea to Size of 
Family. 

The foUowg table shows incidence of 
amenorrhoea at entay in only children and 
those with sibs : 


TABLE XXVI. 



Percentage 


amenorrhoea at entry 

Only children 

37-0 

Others 

24.0 

Difference 

... 13.0 

standard error of difference 

... 6.0 

Ratio difference ; S.E. 

2.2 
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sample, their expected rate with the age 
distribution shown above would be : 

( flit X aiii) + (bii x &11O + + (gi« xeiii) _^ 

.100 • 

The age composition of only children as 
compared with that of the total sample is, 
therefore, such as to exaggerate their 
apparent amenorrhoea rate in the ratio of 
28.3 over 25.4. The effect of age can, 
therefore, be eliminated by multiplying 
the observed rate — i.e. 37.0 by 25.4 
over 28.3, giving a corrected rate 
of 33.2. In the same way, if age differences 
were eliminated, the mean incidence in the 
others would be 25.4 over 25.0 24.0 = 24.4. 


table XXVII. 


Age in years. 



Under 20 
(a) 

20-21 

(b) 

22-24 

(C) 

25-27 

(d) 

Over 27 

(e) 

Mean incidence 
of amenorrhoea 

(i) Percentage age distribution of 

only children 

18.1 

41.7 

27.8 

7.0 

5-5 

37.0 

(2) Percentage age distribution of 

others 27.1 

342 

18.2 

8.5 

12.0 

24.0 

(3) Percentage age mcidence of 

amenorrhoea, total sample 

00 

M 

29.9 

38.0 

19.6 

II-5 

25-4 


As age is known to have a marked effeci 
on the liability to amenorrhoea at entry, 
the age composition of the 2 groups were 
compared. (Table XXVI.) 

It is obvious that there is a difference ir 
age composition of only children compared 

supposition thai 
only children have the same age incidence 
of amenorrhoea as the total sample, the 
expected rate m only children with the 

S? xxvn: 

(a±xaUi) + ibi^biii) + ^ 

100 —38.3 

“"I 

ge mcidence of amenorrhoea as fbe tota 


The foUowng table compares these 
corrected rates: 

TABLE XXVIII. 


Mean incidence 
of amenorrhoea 
corrected for age 


Only children 33-2 

Others 24.4 

Difference 8.8 

Standard’ error of difference ... 5.9 

Ratio difference : S.E. i.e 


The difference is seen to be much reduced 
and no longer statistically signihcant. 
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3. Relation of Amenorrhoea to Rank. 

The following table shows the incidence 


of amenorrhoea at entry by rank : 

TABLE XXIX. 


Percentage 



at entry 

No. of 


amenorrhoea 

Women 

Officers 

2.4 

42 - 

Cadets 

2 t- 9 ) 

35 

Other ranks 

/ ^7*4 

27-9 J 

456 


There is no significance in the difference 
between rate in cadets and other ranks, the 
difference of 7.0 per cent, being less than 
its standard error of 7.3 per cent. 

However, there is a marked difference 
between incidence in officers and the rest. 
The difference is 25 percent, which is nearly 
8 times its standard error (3.3) and highly 
significant. Again the age ffistribution must 
be considered in each group. The expected 
rate in officers, with the age distribution 
given, assuming the same age incidence as 
of the total sample, would be 21.6. There- 
fore, correcting for age would bring the 
rate in officers up to 2.7, which leaves the 
contrast with cadets and other ranks as 
great as before. 

The comparative rarity of amenorrhoea 
at entry among officers is remarkable in 
view of the fact that no officer interviewed 
had received a direct commission; the 
majority had served in the ranks for at least 
I year. The marked discrepancy between 
officers and officer-cadets is also interesting. 
It is probably accounted for by an alter- 
ation in the criterion of officers selection 
during the war. Nearly aU the officers 
interviewed had been commissioned for 
longer than 2 years, many of them had 
been to boarding school, university, or into 
jobs away from home. This was not found 
to be so amongst the cadets. It is likely 
that in the case of the officers the transition 
to a communal life involved less emotional 


strain, thus accounting for the low incidence 
of amenorrhoea. 

Summary. 

■K/ 

A study has''been made of normal and 
abnormal menstrual function in the A.T.S. 
Auxiliaries, over 700 women from all 
branches of the Service being interviewed 
with regard to social and personal back- 
ground and menstrual history,. The follow- 
ing conclusions were reached : • 

A. Dysmenorrhoea^ 

(1) Nearly 50 per cent did not admit to 
having symptoms at menstruation. Only 
in 23 per cent was there any interference 
with normal routine. 1 

^ , • 

(2) The incidence of dysmenorrhoea is 

highest in the early twenties, and falls off 
markedly over 27 years, 

(3) A high standard of physique and 
general health was associated with freedom 
from symptoms, whilst anxiety resulting 
from nature of employment appeared to 
aggravate dysmenorrhoea, 

(4) No striking difference was found 
between the incidence of dysmenonhoea 
in officers and other ranks. Inconclusive 
results were also found when companng 
intelligence grades. 

(5) Only children were found to have a 
lower rate of dysmenorrhoea, this 
statistically insignificant in those who a 
been in the Array over 3 inonths, DUi 
significant in those who had receu y 
listed. 

( 6 ) in increase in 
found in those having 
and profuse flow.j^ 

'Bn Irregularity of Cycle. 

(x) 16 per cent gave a history of irregu 
larity. 


dysmenorrhoea was 
a protracted penod 
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(2) Like dysmenorrhoea, irregularity is 
highest in the early twenties, falling off in 
subsequent age groups. 

(3) There was found to be a highly 
significant excess in dysmenorrhoea 
amongst those with irregular cycle's. 

\C- 

C. MensiriuH Disorders at Entry to the 
A.T.S. 

(1) Over 25 per cent of auxiliaries gave a 
history of one or more missed periods at 
entry to the A.T.S. ii per cent suffered 
some other disturbance. 

(2) As with other disturbances studied, 
incidence of amenorrhoea was highest in 
the early twenties. Girls entering the 
A.T.S. in their teens, or over 24 years, have 
a significantly lower rate. 

(3) There was a higher incidence of 
amenorrhoea at entry in only children, 
which, however, was not significant. 

(4) The rate for amenorrhoea amongst 
officers was only about one-twelfth that 
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foimd in otlrer ranks, although all officers 
interviewed had previously served in the 
ranks. It is suggested that this large 
difference can be accounted for by the fact 
that many officers had previously been 
away from home at boarding school. 
University, or in jobs', and therefore the 
transition to a communal life involved less 
emotional stress in their case. 

My thanks are due to all the A.T.S. 
Officers and other ranks who co-operated 
so willingly; to Dr. R. W. Gunderson, late 
Major, R.A.M.C., for advice on the 
statistical analysis; to Prof. L. Hogben, 
F.R.S., Deputy Director Medical (Statisti- 
cal) Research, War Office, and to Dr. 
W. Tegner, M.R.C.P., late Lt.-Col. 
R.A.M.C., under whose supervision the 
enquiry was carried out, and to Lt.-Col. 
Albertine Winner, O.B.E., R.A.M.C., who 
initiated the invesUgation and for her con- 
stant help and encouragement. 
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I. Introductory Note. 

Most systems of classification of the pelvis 
are obstetrical, and have an aetiological 
basis. There appears to be no classification 
by an anatomist. Anatomy, in itself, as 
Bolk* pointed out, has no creative power 
but is entrusted with the function of control- 
ling, a control indeed which morphology 
cannot dispense with. Morphology is 
dependent on a consideration of function 
(physiology) in addition to anatomy — ^the 
latter observes, the former explains. The 
anatomist has pursued his line of thought 
concerning the pelvis into the more pro- 
found region of ontogeny to the exclusion 
of the simpler consideration of the influence 
of the bony pelvis on parturition. There- 
fore, classification of the pelvis has been 
left to the accoucheur. The latter has 
attempted quite reasonably to classify the 
girdle on a pathological basis, having as his 
first consideration the recognition of the 
types that cause dystocia. It has been more 
difficult to identify the morphological 
characters of the pelvis that are most 
favourable to labour, that is, to discover 
what is the ideal female pelvis. 

* The contents of this paper follow closely 
Part III of a D.Sc. thesis (1945) presented by the 
author to the University of the Witwatersrand, and 
entitled " A Critical Analysis of the Bantu Pelvis, 
with special Reference to the Fem^e.” 


II, Various Classifications. 

1. Van Deventer,” in the first classifica- 
tion of the female pelvis in 1716, recognized 
3 types ; too large, too small, and too flat. 
Ingenuous as this grouping may appear, 
the analytical perspicacity displayed has 
not been significantly surpassed during the 
last two-and-a-half centuries. It is unlikely 
that there will ever be a simple and satis- 
factory classification of the pelvis, and the 
types of a given system will be useful for 
special purposes only. Pelves will, there- 
fore, have to be grouped according to a pre- 
scribed purpose so that the basis may be, 
for example, obstetrical or anthropological. 

2. Obstetrical classifications have been 
concerned with peculiarities, usually of a 
pathological nature, which give rise to 
dystocia : the morphology of the nomal 
pelvis and its variations has been disre- 
garded, except for a recognition of the 
small pelvis with average proportions 
Qusto-minor or generally contracted 
pelvis). Thus Litzmann's,” Kerns, 
Williams’” and Zangemeister’s* classifica- 
tions vary only slightly, and are based on 
deformities due to (a) faulty development, 
(b) disease of the pelvic bones, (e) disease 
of the vertebral column and (d) disease 0 
the lower extremities. These classifications 
are of little interest to the anatomist. 

3. It was not until 1933 that a more satia- 

I'* 
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factory classification on morphological 
lines was reported by Caldwell et aU Fol- 
lowing von Stem's* scheme of grouping 
pelves into round, longitudinal-elliptical, 
and transversely-elliptical, these workers 
recognized 4 parent types : (i) the gynae- 
coid or average female type, (2) the android 
type with a strong male tendency, (3) the 
anthropoid type which is longitudinal- 
elliptical, and which resembles the brim 
shape of anthropoid apes and to a less ex- 
tent that of all other mammals, and (4) the 
platypeUoid or transversely-elliptical type. 
In addition to the parent types there are 6 
groups with niixed characters, for example, 
g3maecoid with anthropoid tendency or 
android with gynaecoid tendency (see Table 

I). 

Caldwell et al.’’- * drew attention to the 
moderate frequency (about 12 per cent) of 
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has received universal recognition. The 
classification is sufficiently complicated to 
be poorly understood by the majority of its 
would-be adherents, and its value has only 
rarely been discussed. In addition to tlie 
statement that a pelvis belongs to I of the 
12 classes seen in Table I, it is necessaty to 
ascertain; (i) whether the forepelvis is 
narrow, rounded, etcetera, and (2) whether 
the pubic arch is wide, moderate, or nar- 
row. Such a classification is too cumber- 
some, having only the merit of describing 
a pelvis, whereas the rationale of classify- 
ing an object is to reduce description by 
placing the object in a previously defined 
category. Because the Caldwell andMoloy 
system is accepted to-day, 167 Bantu dry 
pelves have been classified accordingly 
(Table I), and reference will be made to the 
principles underlying the scheme. 


Table I. 

Bantu Pelves (Caldwell and Moloy Classification). American-white Figures in Parenthesis. 


Female 


Classification 


No. o£ Percentage 

pelves incidence 100 male 


True anthropoid type 

Anthropoid with gynaecoid tendency 
Gynaecoid with anthropoid tendency 
Gynaecoid with narrow forepelvis 

True gynaecoid type 

Gynaecoid with flat tendency 

True flat (platjrpelloid) type 

Android with anthropoid tendency ... 
Android with gynaecoid tendency 
True android type 
Android with flat tendency 
Asymmetrical forms 


&e anthropoid type pelvis and described 
labour mechanism. It is actually thei 
great contribution to labour mec^nisir 
which were studied radiographically in pai 
‘“nmb,-.- that has made this S 
workers celebrated. This fame has urdo: 
tunately spread to their classification whic 


9 (25) 

13.4 (11.6) 

16 

8 (14) 

11.9 ( 6.5) 

2 

4 (10) 

6.0 ( 4.6) 

12 

8 (24) 

11.9 (ii.i) 

7 

19 (85) 

28.4 (39-5) 

15 

4 ( 7) 

6.0 ( 3.3) 

0 

I ( 2 ) 

1.5 ( o.g) 

2 

4 ( 8) 

6.0 ( 3.7) 

4 

I (II) 

1-5 ( 5-1) 

0 

6 (25) 

9.0 (11.6) 

39 

2 ( 4) 

3.0 ( 1.8) 

2 

I ( 4) 

1.5 ( 1.8) 

I 


To avoid a lengthy exposition of the 
Caldwell and Moloy classification, it is sug- 
gested that the reader who is unacquainted 
with the system should refer to the authors’ 
diagrams in their 1934 article.* It is in this 
paper also that their ideas concerning the 
evolution of the pelvis are set out (pages 
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3, 6 and 7). The classification is based 
entirely on the nature of the pelvic brim, 
and more particularly on that part of it 
lying posterior to the widest transverse 
diameter of the brim, this segment being 
only a little different from Derry's posterior 
segment of the pelvic chilotic line'- and 
Straus'^ lower iliac height. In the anthro- 
poid type of pelvis the distance of the trans- 
verse diameter from the sacrum is great, 
in the gynaecoid type intermediate in 
length, and in the android type the dia- 
meter lies close to the sacrum. The anterior 
half of the brim is also characteristic for the 
different types, and may give rise to mixed 
types. This scheme of grouping is followed 
fairly faithfully by Turner’s brirn index,'* 
making the types mentioned respectively 
dolicho-, raesati-, and platypellic. There 
is indeed small merit in applying a new 
terminology to these pelvic inlets. 

Quite apart from the above morpho- 
logical types, and excluded from the Cald- 
well and Moloy classification, there occur 
pathological types in regions where rickets 
is common, and which may range from 
antero-posterior flattening to the complete 
distortion found in osteomalacia. 

Comparatively rare pathological and 
developmental anomalies may cause asym- 
metry due to faulty posture (disease of 
spine or lower limbs), or the contraction 
seen in the Naegele and Robert pelves in 
which there is faulty development of sacral 
alae. 

III. Caldwell and Moloy Classifica- 
tion OF 167 DRY Bantu Pelves of both 
Sexes. 

The classification in Table I of Bantu 
pelves is based on the standard laid down 
by Caldwell et whose paper® pre- 

sented a classification of 215 American- 
white female pelves, the figures relevant to 
which are here given in brackets after the 
Bantu figures. 


It has been observed that the male pelvis 
exhibited several of the Caldwell and 
Moloy types, and an attempt was made to 
classify the male series according to the 
scheme for the female. It was surprising 
to find examples of nearly all the types, 
and even a male pelvic fype which was 
hardly distinguishable from the essentially 
female gynaecoid type. In Table I male 
figures are seen opposite gynaecoid and 
android divisions ; this analysis is recorded 
for the purpose of comparison, for whilst 
similarify to these female types does e.tist 
in the male, it is not intended to extend 
the connotation of gjmaecoid and android 
to male pelvic types. 

With a few exceptions, the table shows a 
fairly close correspondence between the 3 
sets of figures. The Bantu sex differences 
qua incidence are seen (i) in the android 
parent type where the difference in favour 
of the male is 6.6 times its standard enor; 
(2) in the gynaecoid parent type with a 
difference in favour of the femde of 2.33 
times its standard error. The Wgher inci- 
dence of true anthropoid types in the male 
has no statistical significance. Thus m the 
male series the highest incidence was in the 
android group, and in the female a high 
incidence of the saine order was found m 
the gynaecoid group. The European fe- 
male figmres correspond in this respect \utn 
the Bantu. Apart frqm_ these 2 funda- 
mental sex types, there is an appreciab e 
correspondence between the females ot 6 
two races on one hand and the male Ban 
on the other. . , 

The true anthropoid type occurs m muc 
the same proportion in both the Bantu m ^ 
the American-white series.^ But it 1= 
group is taken together wi& the 
showing anthropoid tendencies, the Bun 
female incidence is 37 per cent (M 
for the male), and th^ white 26 per ce 
The difference for 
its standard error; 


the female is 1.5 

and for male and female 
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Bantu combined the difference from the 
white material is 2.0 times its standard 
error; significance for this difference has 
not been established by radiographic 
studies of 150 Bantu women. 

The true gynaecoid type — the nearest 
approach to what is considered to be the 
ideal female pelvis— occurs in 28 per cent 
only of female Bantu pelves as compared 
with 40 per cent of whites. This might be 
regarded as possibly significant, were it not 
for the fact that the gynaecoid type with 
corresponding tendencies (e.g. anthropoid, 
flat or narrow forepelvis) occurs with much 
the same frequency in both female series. 

"V^Tiile it was surprising that in the female 
the true android type actually had a lower 
incidence (9:12 per cent) in the Bantu 
than in the white, the difference found is 
not significant. If all pelves exhibiting an- 
droid tendencies are grouped together, the 
Bantu female percentage is found to be 20 
as compared with 22 in the American series. 

The female t3q)es with flat tendency 
occurring both in the gynaecoid and in the 
android type show in each case nearly twice 
the percentage in the Bantu series as in the 
American. The gynaecoid figure at 6.0 
per cent and the android at 3.0 per cent are 
so low as to lack significance. If this ten- 
dency were established in a larger series, 
it might be suggested that the underlying 
cause is associated with some factor such as 
rickets which is so prominent during Bantu 
childhood. 


tlieir ideas are illustrated diagrammatic- 
ally, and in the printed paragraph beneath 
the figure it will be seen that the authors 
refer to their belief in an evolutionary 
factor which is responsible for producing 
the typically platypellic human forms ran- 
ging orthogenetically from e.xtreine doli- 
chopelly to an ultra-human platypelloid 
human type. In the same paper they claim 
that this hypotliesis is the most important 
contribution of their work. 

The Caldwell and Moloy view is that 
orthogenesis begins in lower mammals 
where the pelvic inlet is always longest in 
the anteroposterior axis (brim index over 
100), and ends with platypelly found in 
in man (brim index under 100). The 
authors assert that the occurrence of an- 
thropoid type pelves (10 to 20 per cent) is 
due to an arrest of evolution.’ These asser- 
tions will now be examined . 

If the recapitulation theory is being in- 
voked for the argument concerning the 
arrest of evolution there is a danger that 
evolution, or this process of “arrest in 
evolution,” might be by-passing the foetus 
in respect to the pelvis. If the Caldwell 
and Moloy hypothesis is to mean anything, 
the picture before one is a high incidence 
of primitive “ anthropoid type ” pelves in 
the foetus and embryo; a more human 
(possibly flatfish) pelvis later during onto- 
geny; and at the end of ontogeny some 
more highly developed pelvis which is well 


The purely asymmetrical forms shown 
could not readily be subclassified. Where 
asymmetry occurred in pelves of other 
types, an alternative diagnosis was made. 

IV. Evolution- OF the Hujian Pelvis- 
Criticism of Caldwell and Moloy’s 
View. 

,, Jiave ventured beyond 

fteir classification in an attempt to explain 
the ongin of the parent types. In this paper 


removed from the ape (or lower mam- 
malian) pelvis morphologically. Our 
authors choose to believe that this last, 
fully evolved, pelvis is their platypelloid 
^e, i.e. a pelvis with an average brim 
index below 80. This presumption is based 
on very poor e-vidence, for not only have 
Caldwell and Moloy’ reported an incidence 
of only 2 per cent for this type, but the 
Bantu incidence does not rise above this 
figure, nor does the Enghsh (Ince and 
Young,” Kenny”). Moreover, Caldwell 
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and Moloy have made no reference to 
any personal experience with foetal pelves, 
nor has any reliable pelvic work been re- 
ported by any writer in English. Kappers' 
monograph^’^ is the only available study of 
this kind which can be considered authori- 
tative. 

An ontogenetic survey of the Bantu pel- 
vic brim demonstrates the following facts. 

1. Seventeen of 100 foetuses had an 
index over 100 (or 100 and over). 33 per 
cent were dolichopellic (index over 95). 

2. In 39 children aged i to 15 years. 
15.4 per cent have indices over 100 and are 
of well-marked anthropoid type. But 35.9 
per cent (14 pelves) have an index of 95 or 
more. 

3. (a) In 45 adolescent females aged 15 to 
19 years, 13.3 per cent had indices of 100 
or 100 and over, and 28.9 per cent were 
dolichopellic. 

(6) Of 31 females aged 20 to 25 years, 
19.3 per cent had indices of 100 or more, 
and by some chance 48.4 per cent were 
dolichopellic. 

(c) For adult indices of 100 or over, there 
were 17 of 100 male dry pelves, 12 per cent 
of 67 female dry pelves, 17 of 100 female 
X-rayed subjects, and 20 per cent of 
another series of 25 X-rayed women. The 
dry pelves exhibited the Caldwell and 
Moloy anthropoid type in 13.4 per cent of 
females and 16 per cent of males, both 
figures being very close to those given above 
(12 and 17 respectively). 

Concerning the foetal brims mentioned 
under (i) above, the index reached no on 
only 2 occasions, and the brims never 
resembled the .pronounced "anthropoid 
type " seen in the adult : they certainly do 
not approach the relative proportions of 
the ape brim. These high-index foetal 
brims are, in fact, only round, or "more 
round " than the average brim. 

The infant and child pelvis rnoves further 


in the direction of " roundness” than the 
foetal with a percentage difference which 
is 2.23 times its standard error. Now for 
the first time do outspoken “ anthropoid 
types ” appear— but the outstanding obser- 
vation concerning the infant brim is the 
trend from flatness to roundness. 

The percentage difference of indices 100 
or over between the i to 15 and 15 to 19 
year age groups is 2.5 times its standard 
error, and is probably significant. It is 
seen, therefore, that from infancy to 
puberty or thereabouts pelves are signifi- 
cantly less flat than those in the foetus on 
the one hand and those in the adoles- 
cent on the other. The figures for this 
adolescent period show no significant dif- 
ference from the total figures for the age 
period 15 to 25 years; nor do the figures for 
the 15 to 25-year period differ significantly 
from the corresponding figures for the 
adult skeletal material. 

The difference in the incidence of doli- 
chopelly in the 15 to 19 and 20 to 25-year 
age groups is only 1.7 times its standard 
error, and is not significant. Similarly, the 
difference in the dolichopellic incidence 
between the foetal and the 20 to 25-year 
groups is only 1.5 times its standard error. 
Adult and foetal incidence of this character 
correspond closely, being respectively 340 
and 33 per cent; and the adult dolichopellic 
incidence is equally similar to that of the 
15 to 25-year age group. 

In the adult there occurs, on the averse, 
a flatter pelvis than in the child. The 
" anthropoid type ” incidence is still equal 
to that in the foetus, though the " anthro- 
poid ” appearance reaches greater empha- 
sis in the specimens so characterized. Some 
thing happens at pubertal age to arrest e 
development of round or ultra-dolichope c 
brims, but the basis of this is not evolution. 
The cause may be some combination 0 
factors concerned with sex hormones, u 
influence of nutrition on metabolism, an 
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physical forces based on weight-bearing incidence of " anthropoid " ^ypes- T^e 
Ld Droeression is mathematical certainty in the fact that, 

ThemTno question here, as Hooton“ with a given perimeter such as is rcpre- 
mkctoouriv puts it of ruiUg with the sented by the bnm, a circle encloses the 

iTmarckianhLf and hunting with the greatest area; as the circumference becomes 

Weismann hounds. The possibiUty under compressed and alters shape, so there is a 


consideration is whether orthogenesis is 
' eing exhibited in the case of the pelvis, 

3r on this matter Caldwell and Moloy 
peak of an arrest in evolution. A point is, 
lierefore, reached at which it appears that 
nany dohchopellic forms, slight and 
ixaggerated, should occur; but coincident 
n time there emerges the sex factor, and 
he adolescent phase is associated wth only 
Dccasional development of the sort of pelvic 
3rim which is found throughout the mam- 
rri ali an class. In the anthropoids, on 
account of their greater facial angle, the 
foetal'head is held in flexion during labour 
and thus requires adequate width further 
forward in the pelvis than is necessary in, 
say, ungulates. 

It is a point .of no mean importance that 
Kenny’s" paper has established finally the 
behef that the pithecoid (" anthropoid ’’) 
type pelvis in women is associated with a 
minimum of dystocia, complicated labour 
being much rarer than with the " gynae- 
coid" pelvis. If labour in mammals be 
considered, it is not imreasonable to con- 
clude that difficult labour may jeopardise 
the continuation of the species. Hence only 


loss of area. 

So far, tlien, from supposing that evolu- 
tion strives for platypelly, the evidence 
is in favour of dolichopelly being the 
highest and most efficient attainment. 
Bolk,‘' “ in his hypothesis on retarda- 
tion and foetalisation, has shown that 
morphologically the apes have advanced 
much further than man along the road of 
evolution. His idea was that human 
anatomical features are all tainted with 
foetal characteristics; and what represents 
only a transitional stage in apes, has in 
man become the consummation of onto- 
geny. All human races have not made 
equal progress on the developmental road, 
and Bolk mentions such examples as the 
Mongolian physiognomy which is a foetali- 
sation effect absent in white races, and the 
persistence of a metopic suture which is 
much more frequent in white than in black 
races. Bolk emphasizes the necessity for 
embryonic potentialities in human tissues 
such as epiphyses which continue to grow 
over a very long period; phylogenetic 
maturity could be reached only very late, 
while 


— j retardation during ontogeny is 

pelves favourable to easy expulsion of the mhibiting this evolutionary progress all the 
oetus woifld evolve. In^ the anthropoid time. This inhibition is often essential for 

man [vide the late obliteration of cranial 
sutures). 

In the pelvis the same process with side 
effects occurs. During ontogeny (5th to 
loth years), attempts at evolving the doli- 
loeical tvnp= chopellic ancestral pelvis are seen. These 

diseases^causinp- hi attempts appear to be suppressed at 

dence is accumulating^hatl^”''®' ^ number of girdles, 

of superior ohvsiral ^ ^uman types nevertheless break the bonds of the foetal- 

averarrouJdS^^ ^ become " anthropoid ” 

average round bnms, while showing a high The majority, however, now resemWe the 


apes greater and rounder heads have 
developed, and the problem becomes more 
acute. Observations in hmto sapiens have 
demonstrated that the flatter the pelvis, the 
more difficult does parturition become. 
Antero-posterior shortening in morpho- 
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foetus more closely tlian tliey did during tion is sound, and the Bantu X-ray results 
infancy . support it strong^ . 

Altliough the factom wliich, in groups The view advanced here is that the 
such as tliose studied by Thoms,*'' make evolutionary purpose in man is to produce 
possible a pelvic development beyond the tire " anthropoid type ” pelws. In accord- 
foetal stage are unknown, the available ance with Bolk’s hypotliesis, the retarda- 
evrdence contradicts tire Caldwell ct al tion of tire factors leading to pelvic maturitj- 
belief that tire rrltra-dolichopellic pelvis is sufficiently effective to leave tire stamp 
represents an arrest in an evolutionary of foetalization on tire irrajority of adult 
moveirrent which has platypelly as its pelves: a minority oirly excel, become 
purpose. There is no evideirce for this ill- phylogeneticiill3' irrore higlrly evolved, and 
conceived viewpoint; and it is submitted are irrore efficient as ultra-dolichopellic 
that in one sense tire reverse is true, namely, pelves. The latter have relatively larger 
tlrat the ape pelvis has developed further inlets, presunrabty because ilium and pubis 
tiran irran’s which is foetal in character, grow more, in order to provide tire long 
though tire latter sirows a tendency to reaclr inlet whiclr would have possessed a smaller 
towards more efficient dolichopelty. If area had it been round because of the 
the foetus exhibited nrairy well-developed earlier cessation of growth. 

" antlrropoid " forms, aird if during ado- To classify pelves until more is known 
lescence these forms dimiirished in mmrber about tlreir evolution is futile. Further 


and essential clraracters leaving onty a few 
“ evolutioiraiy arrests," Caldwell and 
Jloloy would have gained their point. 
Unfortunately, the facts are incoirsistent 
with their thesis. 

Commentary. 

The view of Caldwell et aL^ that tire 
platypelloid pelvis is tire end-point of 
evolutioir in nr-air, while doliclropelfy 
(resembliirg the apes) demonstrates an 
arrest in evolution, has been refuted. 
Altliough onty Bantu data were- used for 
tliis argument, it must be stated that tire 
figures of otlier observers provide equal 
support. Thus Kappers'* had onty 4 per 
cent of foetuses with brim index of over 
100, and Turquet’s series*^ of 70 infontile 
pelves showed a brim index of 100 or more 
iir 2S.5 per cent. Preservation of these 
juvenile specimens has tire effect of raising 
the iirdex, with the result tlrat the cirildliood 
period of ontogeirj' has always been 
credited witli a veiy^ high dolidropeliic 
incidence. Evidence gained from freslr 
pelves, however, sliows that tins observa- 


ontogenic studies must be directed to X-my 
investigation of nrairy pelves during 
puberty and adolescence in an attempt to 
detemrine tire factors responsible for 
velopmeirt or arrest of the fully evolved 
human pelvis. Some knowledge of otlier 
primate foetal pelves is also necesaiy 
(Bolk^* in 1926 published a pai^r on me 
corrrparative anatomy of a gorilla and a 
chimpanzee foetus, but tlris study h r.o 
■vwarlable in South Africa .) The brim mde-v 
is a promising basis for classification, but it 
irray be irecessaiyf to consider otlier feature^ 
of wiriclr the most significant appears 
present to be tire pubic arch. Turner s inci-v 
is, therefore, still the most unprtam 
deternrinatioir as a basis for claaifica ’O. ■ 
A further observmtion is found in tne^ 
tlrat a pelvis may' be small, average, 

large in size; and for 
clraracter of absolute size is on 
feature. Patlrological aironralies niusv ^ 
considered in a category' wliich 
relation whatever to nroiphology - 
the ontogenetic investigation no'v 
gress in the Department of Ob:le '• 
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been pursued further, and the relative 
capacity of dolichopellic girdles has he^^ 
determined accurately, a scientific classift- 
catioti may be evolved. 

Results. 

I. Mean values oj ilium j Pubes index. 

50 adult female 100.92 

40 adult male 103.30 

go combined adult 102.39 Adult 

39 age 15-19 years 82.92 Adolescent 

43 age 1-15 years 89.34 ' Child 

(a) No significant difference was found 
between mSies and females of the Adult 
group, and for statistical purposes the com- 
bined group was used. 

[h] The difference for the means of the 
Adolescent and Childhood groups was 
6.42 ± 2.66, the difference being 2.41 times 
the standard error and, therefore, probably 
significant. 

(c) When compared with the Adult 
mean, both the Adolescent and Childhood 
means reveal a difference which is highly 
significant. 

Adult and Adolescent — Difierence= 19.47 + 1.935 

= 10.05 X St. enor 

Adult and Cliild — Di£ference=i3,05 + 2.42 

= 5-39 X St- error 

2. Vercenlage incidence of indices 100 
and over. 

It was found that only 2 adolescent 
pelves had an index of 100 or over, and g 
childhood pelves. In the adult, 29 out 
of 40 (72.5 per cent) males had the index 
roo or over and the corresponding figures 
32 of 50 (64 per 
cent). This difference is seen reflected in the 
above, and signifies greater 
length of the pubic portion of the iliopec- 
tineal line before the age of 20 years, and 

greater length of the iliac portion in the 
adult. 

^^^ificance for these variations, in 
addition to the results under x a, b.c. was 
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found by considering the percentage of the 
100 plus against the loo minus incidence. 

{a) No significance was found for the 
difference in the male and female Adult 
incidence. 

(6) The percentage difference between 
the Adolescent and Child groups wa.s 
18.5 ± 7.45. which is 3.48 times its standard 
error. 

(c) The percentage differences between 
either the Adolescent or Child groups on the 
one hand and the Adult on the other are 
highly significant. 

Adult and Adolescent— Diircrence = 63.2 +5.87 

= 10.78 X st. error 

Adult and Child — DiGerence = 44.7 + 8.34 

= 5,36 X st, error 

Conclusion. 

In the respective results under b and c of 
land 2, a remarkably close correspondence 
is found. That is, when the differences 
betsveen the figures for means are com- 
pared on the basis of the standard devia- 
tions, the same order of significance is found 
as when the percentages of indices over 100 
and under 100 are compared. The close 
correspondence suggests that the adult 
tendency is not only to have aliigher index 
than in individuals under 20, but in fact 
to be over 100 when the latter are character- 
istically imder 100. 

This would mean that up to the age of 20 
the pubes is longer than the ilium on the 
iliopectineal line, and in the adult the ilium 
is the longer. There are two possibilities for 
this pronounced difference between the 
adult and the growing individual. 

(1) There may be an unforeseen techni- 
cal reason, for the adult pelves are all taken 
from skeletal material, the other groups 
being derived from radiographic series of 
living individuals. At present there is not 
available a series of unselected adult radio- 
graphs for the sake of comparison. 

(2) If, as is indicated by the figures. 
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there is this pronounced difference between 
adult and growing pelvis, it must be accep- 
ted that by the time adult age is reached 
the iliac portion of the iliopectineal hne has 
outgrown the pubic portion, for up to the 
age of 20 years the pubic portion prepon- 
derates. 
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Appendix 

An unexpected finding has emerged from 
a consideration in the Bantu of the index 
based on the respective lengths of ilium and 
pubes which contribute to the iliopectineal 
line. Both lengths were measured in a 
straight line from point to point, that is, as 
chords, not arcs, of a circle. The pubic 
length was measured from the symphysis 
to the anterd-inferior edge of the Y-shape 
cartilage on the iliopectineal line, and the 

iliac length from the antero-superioredgeo 

the cartilage to the sacro-iliac joint at 1 ' 
junction with the iliopectineal line. 1 
form of measurement was carried out on 
radiographs from 39 male and fema e 
children aged i to 15 years and 43 fen’ 
aged 15 to 19 years. In the latter gronp 
the Y-shaped cartilage is rarely seen on tnc 
film, but a fairly accurate method of locat- 
ing it was adopted. In the adult 50 fe"^ . 
and 40 male dry pelves were used for 
measurement. 


A Nutritional Survey among Pregnant Women 
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The “nutritional state of the nation" has If nutritional deficiencies do, in fact, 
been a matter of grave concern to the exist or have existed durmg f 
nolitician, to the scientist, and to the doctor, the war years— it might be expected to imd 
luring the period of war and its aftermath, them most pronounced among pregnan 
Feelings both of anxiety and of assurance women, where the dram from the physio- 
have been expressed in numerous pro- logical economy of the mother is severe 
nouncements and editorial comments of lay under ordinary conditions of proper 
and medical press; but a final conclusion nourishment and replacement, and may re- 
hasnotbeen — ^norislikely to be — possible as suit in demonstrable deficiencies where the 
to whether the British public suffered any essential mineral elements and vitamins, 
serious impairment of health as a result of and even tiro, more ordinary non-accessoty 
their restricted dietary during the years of food factors, such as proteins, may be in 
the emergency. The Medical Research short supply.^ Hamilton and WrighP con- 
Council's Report^ of its very comprehen- eluded, from a study of haemoglobin levels 
sive survey of haemoglobin levels left little and a comparison with other published 

figures, that women of the artisan class were 
more anaemic than before the war. Craig 
and Lewis* found a wide variation in the 
vitamin C saturation of pregnant women, 
and concluded that it was definitely on the 
low side. Protein levels in the plasma have 
been studied by Dyson* as part of the 
Medical Research Council's survey, but 
demonstrable departures from the range 
of accepted normal values have been seen 
only in such severe cases of starvation as 
those described by Vaughan, Dent, and 
Pitt Rivers® in the concentration camp at 

. , Belsen, and by Walter, Rossiter and Leh- 

lack of still undiscovered or improperly un- man® among prisoners of war released from- 
derstood dietary factors from the restricted Japanese prison camps. 

The_ present investigation was under- 
taken in 1943 to determine if any evidence 
of malnourishment could be detected 
amongst the women of the Hammersmith 

district attending the prenatal clinic of this 
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room for pessimism. The levels found in 
the blood of aU classes studied compared 
favourably with what figures were avail- 
able of pre-war haemoglobin percentages; 
and a study of weights and haemoglobin 
levels of several thousand women in muni- 
tion factories (Davies, Gunson, Matheson 
and Pike*) revealed few abnormalities. But 
against these and other scientific demon- 
strations of an absence of any departure 
from commonly accepted ranges of physio- 
logical normality, there is a widespread 
conviction that not only the frustrations and 
inhibitions of the last 6 years, but also a 


and monotonous war diet, may be the root 
cause of the susceptibility to minor com- 
plaints, such as winter colds, often develop- 
ing into something more serious, which is 
alleged to exist. 
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hospital during the course of their preg- limit. Only ^tients less than 24 weeks 
nancies. Besides the usual careful clinical pregnant were accepted: the majority were 
exammation, the subjects were investigated less than 18 weeks pregnant, 
cheinically for the ascorbic acid and haemo- This technique of selection was designed 

globin contents of their blood, and for the to effect random sampling of the population 
alkaline phosphatase activity of their in question. It must be noted that this does 
plasma. It is well known that this enzyme not necessarily conform to the general 
accumulates in the blood of cases suffering population of the area. Since the patients 
from generalized bone disease, such as are those who wished to have their babies 
Paget's and von Recklinghausen's, and in in hospital, it is likely that the population 
the deficiency diseases of rickets, cranio- is weighted in favour of primigravidae; 
tabes and osteomalacia. Indeed it seemed and also there is probably a relatively high 
the most promising means of investigating proportion of women who have had pre- 
the possibility of abnormality in calcium — vious obstetric complications, 
phosphorus metabolism, arising either Two samples of blood were required for 
through lack of the minerals or of vitamin the biochemical estimations. About 10 ml. 


D., Estimations of calcium and phos- 
phorus were not undertaken because there 
is too little evidence that abnormal figures 
would be encountered in any other than 
cases of very severe malnutrition, and these 
we did not expect to find. Estimations of 
the urinary output of vitamin Bi were un- 
dertaken even though there seemed con- 
siderable doubt, in view of the high content 
of aneurin in the National loaf, as to 
whether any deficiency might be expected : 
the results were inconclusive and have been 
published elsewhere (Simmons and Woot- 
ton’). This communication, therefore, is 
concerned with reporting the findings in 
respect of haemoglobin, vitamin C, and 
plasma phosphatase in a group of women 
during the course of their pregnancies, and 
subsequently, during 1943 to 1945. 

Procedure. 

At this clinic, women wishing to book for 
their confinement in hospital report on one 
of two afternoons in the week. One of the 
research team was present on each of these 
afternoons, and 4 women were selected to 
take part in the investigation. On any one 
afternoon the first 4 women were chosen, 
whose duration of pregnancy (judged on 
clinical grounds) fell within the required 


of venous blood were oxalated and used for 
the determination of plasma ascorbic acid 
and plasma alkaline phosphatase. These 
determinations were carried out within an 
hour of the collection. For haemoglobin 
estimation, 0.05 ml. of blood obtained by 
ear puncture. 

In a certain number of the cases, urinary 
excretion of aneurin was investigated. 
These results have already been reported. 

The first specimens were taken at the end 
of the routine examination, during the 
initial visit of the women to the hospitd. 
At the same time, a special note was made 
on the patient's history sheet to assist m 
tracing the patient throughout the preg- 


nancy. . , 

The second specimens were obtained 
from • the same women during another 
routine visit between the 32nd week an 
term, usually about the 36th week. 1 ® 
third specimens were taken while fi 
patients were in hospital during the first 10 


ys of the pueipenum. , 

Between 6 andTh>qnths after the bjrm 

her baby, each woiiian was sent a e e < 
[uesting an attendance at the hospi > 
en the final specimens were taken. 

\ completed case was, therefore, inves 
;ed on 4 separate occasions, bu 
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various reasons it was impossible to com- 
plete a number of the cases. A few of the 
selected women aborted, whilst others were 
evacuated to other hospitals to avoid the 
dangers of enemy air activity. Response to 
the letters was in some ways discouraging. 
Much of this work was done during the 
period of the flying-bomb attacks, and as a 
result, many women had changed their 
addresses and could not be traced. Thus, 
unavoidably, a number of the cases, wWch 
had had the first one or two investigations 
done, coifld not be followed up. It was 
decided to include these cases in the survey, 
thus utilizing all the available data. The 
number of cases included at each stage of 
pregnancy therefore varies, but this is not 
considered a disadvantage, and allowance 
for it is made in the analysis. 

During their attendance at the clinic, a 
“umber of the patients were interviewed by 
e Almoner's staff. The family income 
om all sources was assessed as accurately 
5 possible. This was divided by the num- 
sr in the family, and an estimate made of 
le income per head, with the object of 
iscovering the effect, if any, of income 
ipon the nutritional state. 

Biochemical Methods. 

(1) Haemoglobin. The alkaline haema- 
tin method of Clegg and King’ was em- 
ployed, all readings being made on the 
photoelectric colorimeter, against a stand- 
ard prepared from crystalline haemin. The 
reasons for considering this method superior 
to the Haldane estimation are outlined in 
that paper. 

(2) Plasma ascorbic acid. Method of 

Farmer and Abt’ depending on the titration 
ot a deproteinised filtrate wtha ; 6-dichloro- 
phenolindophenol. More modem methods 
are more specific but we prefer it for the 
ford°“^ Fleming and Sand- 

D 

lV' 
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• (3) Plasma phosphatase. Estimated as 
King and Armstrong units by the modified 
method of King el al." Disodium phenyl 
phosphate is hydrolysed under controlled 
conditions, and the liberated phenol esti- 
mated by photoelectric colorimetry. The 
unit is file amount of enzyme capable of 
producing r mg. of free phenol under 
the standard conditions. 

Results. 

For the sake of brevity, the groups of 
patients at the different stages of pregnancy 
have been labelled as follows : 

0-24 weeks: Group A. 

32 weeks-term : Group B.* 

Immediate puerperium : Group C. 

6-12 months postpartum: Group D. 

In the analysis of results the i per cent 
level has in all cases been taken as the 
criterion of significance. 

Haemoglobin results. The frequency 
distributions, means and deviations are set 
out in Table I, In order to facilitate 
comparison with the results of other investi- 
gators, the equivalent percentage on the 
Haldane scale is inserted in parenthesis, 
using the conversion factor evaluated by 
Bang, Gilchrist and Matheson.*’. 

The mean haemoglobin falls from 12.3 g. 
82.8 per cent) in early pregnancy to 11.6 g. 
(78.6 per cent) in late pregnancy. In the 
puerperium, fte mean haemoglobin has 
almost regained the former value, and a 
still higher value of 13.1 g. (88.6) is reached 
in the postpartum subjects. Analysis of the 
variance demonstrates that these changes 
■ are highly significant. 



Within 

Between 



groups 

groups 

z. 

Variance 

89.32 

1768.69 


Degrees of freedom 

643 

3 

1.49 



254 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


Table I. 

Haemoglobm Frequency Distributions in the Four Groups. 



Haemoglobin 

Frequency 



g. Haemoglobin Group A 

Group B Group C Group D 


6.4- 7.0 

. 


.. — 

= 0.9% 




00 

1 

H 


. 

2 

0.9 




7.9- 8.6 

4 = 

= 1 - 5 % 

1 

0.5 

3 = 

^ 3.2% 


8.7- 9.4 

3 

1.2 

7 

3-2 

4 

4.2 


9.5-10. I 

17 

6.5 

17 

7.8 

5 

5-3 

1= 1.4% 

IO.2-IO.9 

22 

8.4 

34 

15-5 

6 

6.4 

3 4-1 

II.O-II.7 

40 

15.3 

57 

26.0 

.24 

25.6 

4 5.5 

11.8-12.5 

68 

26.0 

48 

21.9 

18 

19. 1 

12 16.4 

12.6-13.2 

48 

18.4 

28 

12.8 

12 

12.8 

23 31.5 

13.3-14.0 

39 

14.9 

14 

6.4 

10 

10.6 

16 2r.9 

14.1-14.7 

12 

4.6 

6 

2.7 

6 

6.4 

10 13.7 

14.8-15.6 

5 

1.9 

2 

6.9 

5 

5.3 

3 4-1 

15:7-16.4 

2 

0.8 

. I 

0.5 



I 1.4 

16.5-17.2 








17.3-18.0 

I 

0.4 



I 

1. 1 


Total No. 








of cases 

261 


219 


94 


73 

Mean 

12.3 


II. 6 


12. 1 


I 3 -I 

Standard 








deviation 

1.47 


1.44 


1-75 


1.20 


In general these figures are similar to 
those found by previous investigators 
(Strauss and Castle, “Widdowson, “Hamil- 
ton and Wrighf). The drop in haemoglo- 
bin during the advance of pregnancy is 
usually attributed to a "physiological 
hydraemia , ’ ’ but it has long been uncertain 
how much of the fall is in fact caused by 
a deficiency in dietary iron. The difference 
in haemoglobin between Group A and 
Group B is less than that found in most 
previous surveys,* but the resting, or non- 
pregnant haemoglobin level of 13. ig. (88.6 
per cent) is lower than the Price- J ones figure 
of g8 ± 10 per cent for normal women. 
Since it appears likely that the blood- 
volume returns to normal fairly quickly, 
this suggests that there is a certain amount 
of iron deficiency. 


Plasma Ascorbic Acid. The changes m 
mean levels as given in Table II have been 
examined by analysis of variance. 



Within 

groups 

Between 

groups 

1 . 

Variance 

0.0591 

1.3578 

i.jfj 

Degrees of freedom 

619 

3 



These differences are significant. 

Widely differing values are given by 
various workers for the mean P 
ascorbic acid during pregnancy. The 
crepancies are probably due to 
factors; firstly, the differing methods 0 
estimation used and secondly, the ditten; 
plasma levels shown by communities \vi 
various ascorbic acid intakes. The wor ' 
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Table II. 

Ascorbic Acid Frequency Distributions. 

Ascorbic acid 

Frequency 

' 

(mg./ 100 
ml. plasma) 

Group A Group B Group C 

Group D 


0.10-0.20 

4= 

1-5% 


0.21-0.30 

13 

5-1 

15 = 

0.31-0.40 

45 

17.6 

41 

0.41-0.50 

44 

r7.2 

37 

0.51-0.60 

48 

18.7 

32 

0.61-0.70 

31 

12. 1 

21 

0.71-0.80 

20 

7.8 

•27 

0.81-0.90 

. 20 

7.8 

15 

0.91-1.00 

r2 

4-7 

13 

I.OI-l.IO 

9 

3-5 

3 

1.11-1.20 

7 

2.7 

3 

I.2t-1.30 

3 

1.2 



1.31-1.40 

1.41-1.50 

1.51-1.60 

1.61-1.70 

1.71-1.80 

1.81-1.90 

1. 91-2 .00 


/•- /O 

7 = 

7-8% 

4== 

5-7'X. 

19.8 

26 

28.9 

5 

7-1 

17.8 

24 

26.7 

6 

8.6 

15-5 

11 

12.2 

5 

7-1 

10.3 

ir 

12.2 

13 

18.6 

13.0 

5 

5-6 

9 

12.8 

7-2 

4 

4.4 

6 

8.6 

6-3 

1 

i.i 

6 

8.6 

1-5 

I 

r.r 

5 

7-1 

1-5 



2 

2.9 




2 

2.9 




I 

1-4 




2 

2.9 




I 

1.4 




1 

1-4 




I 

1.4 




I 

1.4 


Total No. ‘ 

of cases 256 207 90 70 


Mean 

Standard 

0.59 ' 

0-57 

0.49 

0.80 

deviation 

0.24 

0.22 

0.17 

0.36 
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Prunty and Vass“ shows that the plasma .acid. A comparatively large fall was 
ascorbic acid may he taken as a reliable found by Snelling and Jackson,” from 0.6 
index of the nutritional state with regard to mg. during the first five months of preg- 
thisvitamin. They found a close correlation nancy to 0.23 mg. /lOO ml. in the immedi- 
between the plasma levels and the results ate puerperium. The latter figures show 
of saturation tests, and concluded that 0.8 deficiency according to the standards of 
mg. / 100 ml. corresponds with a state of Prunty and Vass, but possibly some of the 
saturation, while normally the plasma level difference may be explained by the method 
sh^ld not be less than o. 4 mg./iooml. of estimation used by Snelling and Jackson. 

Camara and Concepcion” found the Other investigations (Teel et al,^^ Javert 
mean plasma ascorbic acid was 0.87 mg. / and Stander^’) have provided results which 
100 ml. of plasma and could not detect any lie between these extremes, and more in 
sigmncant difference as pregnancy ad- accord with the figures of the present inves- 
vanced. They suggest that the Filipinos tigation. The possibility that this fall is 
w ora they mvestigated, live on a diet caused by minor de^ees of deficiency 
pa cularly well provided rvith ascorbic caimot be discounted. It is supported by 
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the findings of Craig et aV‘ who noticed a on the grounds of the other 96-99 per cent, 
wide variation in the results of saturation These results have been placed in a separate 
tests done on pregnant women. category, and have not been taken into 

Plasma •phos'phatase. During the tabu- account during calculation of means and 
lation of these results it was noticed that in deviations. (See Table III.) 
addition to the values which might be con- The rise during pregnancy, from 4.3 

Tadi.e III. 


Phosphatase Frequency Distributions. 


Phosphatase 



Frequency 



(Units/ 100 ml.) 

Group A 

Group B 

Group C 

Group D 

I. I- 2.0 

8= 3.1% 






2.1- 3.0 

51 19-6 




1 = 

■ 1 - 3 % 

3 - 1 - 4-0 

66 25.4 

1 = 

: 0.5% 

1= 1.0% 

4 

5-3 

4.1- 5-0 

67 25.7 

4 

1.8 

3 3-1 

5 

6.6 

5.1- 6.0 

39 14-9 

10 

4-5 

5 5-2 

12 

15.8 

6.1- 7.0 

14 5-4 

7 

3-2 

4 4-1 

14 

18.4 

7.1- 8.0 

7 2.7 

21 

9.6 

11 11.3 

13 

17.1 

8.1- g.o 

4 1-5 

27 

12.6 

11 11.3 

6 

7-9 

- 9.1-10.0 

I 0.4 

26 

11.8 

16 16.5 

6 

7-9 

lO.I-II.O 


15 

6.8 

7 7-2 

5 

6.6 

11.1-12.0 


27 

12.6 

II 11.3 

7 

9.2 

12.1-13.0 


21 

9.6 

■ 7 7.2 



13.1-14.0 


18 

8.2 

5 5-2 



i4.i-t5.o 


8 

3-6 

4 4-1 ■ 

2 

2.6 

15.1-16.0 


II 

50 




16.1-17.0 


7 

3-2 

2 2.1 



17.1-18.0 


3 

1.4 - 

3 3-1 



i8.i-ig.o 


I 

0-5 

3 3-1 





4 

1.8 

1 1.0 

- 


>10.0 

M 

11 






>20.0 


9 = 

4.1 % 

3 = 3 - 1 % 

1 = 

1 - 3 % 

Total No. 







of cases 

261 

220 


97 

76 


Mean 

4-3 

10.5. 


10.4 

7.6 


Standard 







deviation 

2.0 

30 


3-5 

2.5 



sidered normal in character, there existed a units in Group A (which is normal 0 
small residuum of ‘abnormal' values, pregnant women) to about 10 “ - 
These comprised, in the different groups. Groups B and C, is and 

about 1-4 per cent of the total number of ings previously' published ic y 
estimations, and were in all cases grossly Fabre, Vermehren,'* Ker ea 
higher than the maximum to be expected Cayla“). Exact compansons 



NUTRITIONAL SURVEY AMONG PREGNANT WOMEN 

possible, owing to the differing units 
of phosphatase activity. Several ex- 
planations have been advanced for this 
increase during pregnancy. Ramsay et ar 
found significantly higher phosphatase 
values in “ill” patients than in well , 
and suggest that there is evidence of un- 
' satisfactory calcium and phosphorus meta- 
bolism among the " ill ” patients. 

Bodansky” thought that occasional high 
values might be due to increased parathy- 
roid stimulation. High values were also 
found by Ebbs and Scott, but they con- 
sidered that these were mostly found in 
cases of twin pregnancy. This has not been 
substantiated in the present series.' Five 
cases of rivin pregnancy have been^ ex- 
amined, their average phosphatase con- 
sidered in Group B is 13.3 units'. 

It appears to us that both the above 
workers have, in fact, found examples of 
this class of abnormally high phosphatase 
levels. Follow-up of these cases already 
indicates a relationship with deficient cal- 
cium metabolism and infantile rickets. It 
is hoped to report these results more fully in 
a later paper. 

Correlations. From among the large 
number of possible correlations, it was 
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Ta-ui-E IV. 

CorrdalioK Same patients in Group A 
and Group B. 


Estimations 

r 

n 

Haemoglobins 

0.39 

196 

x\scotbic acids 

0.05 

i 8 .t 

Phosphatases 

0.19 

184 

Table V. 


<0.01 

>0.1 

0.05>P>0.02 


Correlation : Group A patients— z Estimations. 


Estimations 


Haemoglobin — Ascorbic acid —0.13 
Ascorbic acid — Phosphatase — o.ii 
Phosphatase — Haemoglobin 0.07 


2.t7 >o.x 
2^8 >0.1 
248 >0.1 


nancy. Also, no evidence exists of any 
state of general nutritional deficiency in the 
population under consideration. 

Nutritional Status and Income-Level. 
The original grading of the income-levels 
by the Almoner’s staff divided the patients 
into three grades. Weekly income per head : 
(i) more than £i ; (2) 10 shillings to £i 
(3) less than 10 shillings. 

It was found that only a very few 


- _ patients fell within the grade whose weekly 

decided to select those which would help to income was less than 10 shillings per head, 
answer two questions. Firstly, how far The latter 2 grades were therefore com- 
bined, so that in Grade R the weekly in- 
come per head was more than £i and in 
Grade P the weekly income per head was 
less than £r. The mean levels for the two 
grades are set out in Table VI. The figure 
in parenthesis indicates the number of cases 


does the value of haemoglobin, plasma as- 
corbic acid or plasma phosphatase found in 
Group A enable a forecast to be made of 
the corresponding value in Group B ? Also, 
does the possession of a low haemoglobin 
or plasma ascorbic acid, or of a high phos- 


i.u X ,T 111 uidiiuinutiroi 

tadices U Lo be . 

Md.inGroupA behveeifthTrtf ^ beating on the nutritional 
tions taken in pairs. ^ eshma- state. This is m agreement with the find- 


These results ti, . i , “gs of Boycott,^' though Reid and Mackin- 

caaeTf h?moal*to ““deuce of 

pregnancy be foLa^^.™ T“l‘ “ ' ““Id be correlated with the social 

y lorecast from early preg- status. It must be noted that in the present 
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Table VI. 

Variation with Income Level. 



Group A 

Group B 

Group C 

Group D 

Haemoglobirv Mean 





Grade R 

12.3 (79) 

1 1. 8 (80) 

12.2 (44) 

I3-I {30) 

Grade P 

12.2 (108) 

11-5 (103) 

1 1.9 (48) 

13-3 (28) 

Ascorbic Acid Mean 





Grade R 

0-52 (83) 

0.59 (77) 

0.53 (44) 

0.78 (29) 

Grade P 

0.62 (lOl) 

0.55 (95) 

0-47 (45) 

0-73 (30) 

Phosphatase Mean 





Grade R ;. 

4.1 (82) 

1 1.0 (76) 

10.6 {45) 

8.2 (30) 

Grade P 

4.4 (102) 

II. I (99) 

10. 1 (47) 

7-4 (32) 


survey the grading is dependent only on 
the statements of the patients, and may 
therefore be open to considerable error. 

Summary, 

(1) Haemoglobin, plasma ascorbic acid 
and plasma alkaline phosphatase have been 
estimated on a random series of pregnant 
women, attending the antenatal depart- 
ment of this hospital. The mean levels and 
distributions at different stages of preg- 
nancy are given. 

(2) Evidence of nutritional deficiencies is 
discussed. There is no reason to suppose 
that any incidence occurs of a general 
nutritional deficiency. 

(3) The results do not show that income 
level affects the nutritional state. 
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Haemoglobin Values in Female Workers 

BY 
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There is ample evidence available to prove 
that a low haemoglobin value is not un- 
common in the female when the diet is poor 
in iron. In peacetime such an anaemia was 
prevalent in areas where economic distress 
and financial hardship prevailed. Anaemia 
and poverty went hand in hand. The work 
of Davidson in Aberdeen was pioneer in this 
field. In war, although the power to pur- 
chase may be at hand, the restrictions may 
be such as to diminish the intake of foods 
rich in iron and thereby produce a state of 
anaemia. It is for this reason that we in- 
vestigated 2,000 females at an ordnance 
factory in the Midlands towards the end of 
last year (1942). The factory was selected 
for its proximity to London. Half of the 
workers are drawn from the surrounding 
areas, but the ones resident in hostels are 
drawn from all over the country and, 
therefore, cannot be regarded as typical of 
any one area. In fact, the majority came 
from large industrial areas in the North and 
from Scotland. 

We approached the problem with some 
interest, for we had the opportunity ol 
examining 2 distinct groups. The one 1,000 
were women living at home and were 
travellers to and from their homes to the 
factory; the other 1,000 were residents at a 
hostel near the factory, freed from the diffi- 
culties of travelling and of domestic respon- 
sibility. In the former group, their food was 
their own affair; the latter group- were fed 


and housed, and their intake of food was 
known. 

We were seeking information on many 
points. Are the women to-day showing a 
greater degree of anaemia than in peace- 
time ? Are they receiving sufficient iron in 
their food to meet their demands? Are 
those who have to return to their homes less 
well off than those who are fed in hostels? 
Do those in hostels receive sufficient iron- 
containing foods to retain a good haemo- 
globin value ? 

There was no selection, and all the 2,000 
were volunteers. Indeed, it can be said that 
all who were approached (while at work) 
volunteered with readiness, and it is meet 
and proper that this willingness to co- 
operate is recorded and acknowledged. 

Haemoglobin Determination. 

While the estimation of haemoglobin is a 
relatively simple procedure and one which 
has been performed in every hospithl an 
laboratory for half a century, there is stm a 
good deal of disagreement in medical circles 
regarding the methods employed and the 
interpretation of results. This unsatisfac- 
tory position has been recognized by the 
Medical Research Council in a recen 
attempt to procure uniformity by * ® 
advocacy of the Haldane method, with fu 
and pipette standardized by the Natrona 
Physical Laboratory. The Haldane inethoo 



'.Gi 


haemoglobin values in female wori^ers 

, A nnforhimtelv iournev of an hour or niorc following their 

necessitates coal gas, and, unfort y j y housework or 

work was prosecuted m factory areas 

during tlie day was also less certain to 
remain undisturbed. 

The determinations were conducted in 
« rnninc nrlinininf' the explosive 


our work was prosecuted m factory 
where coal gas could not be laid on. We 
therefore adopted King s method o e 
alkaline haematin, and recorded our results 
in grammes. There is much to commend 
this way of recording haemoglobin values. 

Osgood, Haskins and Trotman,’ in 1932, 
concluded that the average haemoglobin 
value for women was 13.9 g- with a 90 per 
cent range of 12 to 15.5 g. It has long been 
accepted that the Haldane 100 per cent is 
equivalent to 13.8 g. Wintrobe^ gives 
14.0 g. (±2.0) as the normal figure for 
women and 16 g. for the male. Wintrobe 
also remarks on the “ habit of expressing 
haemoglobin values in percentage as an 
unfortunate custom difficult to overcome 
“ A number of different values have been 
irbitrarily selected as the equivalent of 100 
per cent. Thus the values as low as 13.8 g. 
and as high as 17.2 g. per 100 c.cm. of 
blood are still employed as the equivalent 
of 100 per cent " (Wintrobe) . 

Price Jones* assessed the haemoglobin of 
100 young women in 1931 and found the 
average to be 13.5 g., while Jenkins and 
Don,^ in 1933, recorded an average of 13.8 
for 116 females. 


XliU UUl^li***^*^**-*'-'***^ 

the rest rooms adjoining the oxplo; 
shops, where the temperature remained 
constant. The vast majority were single 
women of iS to 25 years of age. T'he dura- 
tion of service varied, some having served 
3 years, others only 3 months. Only a 
proportion of these 2,000 women were con- 
stantly exposed to T.N.T. in their work 
and, as we did not wish to inquire specifi- 
cally into the haemoglobin values in relation 
to toxic substances, but rather to record the 
values in the female at work of a varied 
kind, we will not attempt to compare results 
in relation to actual occupation. On the 
whole, it can be said that the work is not 
hard or heavy, the shops are well spaced, 
there is no crowding and, at least during the 
day, there is abundant fresh air. The 
factory where our investigations were con- 
ducted is situated in tire heart of the 
country, the women appear happy at their 
work, and there is relative security and 
— b • . . reasonably good wages. The hours arc also 

The alkaline haematin method originated good. The morning shift is 48 hours a week , 
by Wu, ^ed and recoi^ended by Peters the afternoon 42 hours a week and the night 
and van Slyke and by King in this country, 54 hours a week, giving an average of 48 

hours. 

Results are divisible into two main 


was adopted by us all in our determinations . 
We used the photo-electric colorimeter and 
followed King’s technique closely. This 
method measures the total pigment, is 
simple to use, and the standard for com- 
parison is obtained from crystalline haemin 
_ _ . . ... 


groups, those resident at home and those 
resident in hostel. 

The first chart shows the haemoglobin 

™th its known iron contenrAi''srn;ri~ 

were obtained from the lobe of the ear*^ ome, 498 of whom are under 25 years of 

The hostel residents were withfa 267 (41 per cent) show 

distance of the factory-a L ride oS 0114,1 g. or more, and that 

minutes. Eachshifttodserrateonarler ^ ‘'“““globin of 
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a value below 12 g. as abnormal, some 10 Of these 2,000 females 788, or 39.4 per 
per cent of these single women show this cent, . show haemoglobin values of over 
state, while about 5 per cent show fibres 14 g., while 1,385, or 69.2 per cent, show 
below II g. and are definitely anaemic. values of over 13 g. ; 1,771, or 88.5 per cent, 


Single Women Resident at Home. 


Grammes of 
haemoglobin 



Years 




Total 

18-20 

21-25 

26-30 

31-40 

41-50 

51 and over 

Up to 8.0 


2 





2 

8.1- 9.0 

I 

7 

I 


I 


10 

9.I-IO.O 

4 

8 

2 

I 



15 

lO.I-II.O 

6 

2 

I 

2 



II 

II.I-I2.0 

12 

20 

7 




39 

I2.I-I3.O 

37 

46 

13 

14 

4 


114 

13.1-14.0 

55 

99 

23 

14 

2 


193 

14.1-15.0 

63 

95 

26 

20 

3 

2 

209 

15.1-16.0 

14 

22 

5 

9 

I 

I 

52 

16. 1 and over i 

4 



I 


6 


193 

305 

78 

60 

12 

3 

651 


The married women resident at home show values above 12 g., while 229, or 11.5 
numbered 349, and it is seen from the per cent record figures of 12 g. or less, 
figures that they differ from the unmarried Below ii g. or less are 114, or 5.7 percent, 
in that the percentage showing values above ' The hostel residents were in the vast 
13.1 g. is appreciably less — 64 per cent majority unmarried: 943 single and 57 
(226). Fifty-six, or 16 per cent, record married. Of the single, more than two- 
figures of 12 g. or less ; and 36, or 10.3 per thirds were under 25 years of age, and only 
cent, values of ii g. or less. 120 were over 30 years of age. As can be 

Married Women Resident at Home. 


Years 


vjrraninies ul 

haemoglobin 

Up to 30 

31-40 

41-. 

Up to 8.0 


2 


8.1- 9.0 

3 

I 

3 

9.I-IO.O 

6 

I 

7 

lO.I-II.O 

4 

4 

5 

11.1-12.0 

10 

5 

5 

I2.I-I3.O 

35 

25 

11 

13.1-14.0 

39 

27 

14 

14.1-15.0 

39 

24 

18 

15.1-16.0 

17 

12 

14 

16. 1 and over 

2 

3 

2 


50 and over Total 


X 

2 

8 

4 

1 


2 

7 

14 

13 

20 

67 

82 

89 

47 

8 


150 


104 


79 


16 


349 


dglobin values m female workers 

Single Women Resident in Hostel. 


Up to 8.0 
8 . 1 - 9-0 


152 


Years 


Grammes of 

haemoglobin 18-20 21-25 


26-30 


3»-J0 


.ji-50 


4 

3 


1 

3 


499 


172 


106 


Married Women Resident in Hostel. 


Grammes of 
haemoglobin 


Years 


14 


Up to 30 


31-40 


263 


ToUl 


7 

9 

9 


9.I-I0.0 

2 

6 

I 



13 

10.1- II.O 

11. 1 - 12.0 

4 

7 

6 

27 

I 

10 

9 


53 

198 

12.1- I3.O 

13.1- I4.O 

14.1- 15.0 

15.1- 16.0 

37 

49 

39 

12 

104 

157 

148 

41 

30 

67 

44 

II 

-7 

27 

25 

11 

I 

3 

7 

4 

303 

263 

79 

9 


943 


41-50 51 and over Total 


Up to 8.0 

8.1- 9.0 

9.1- 10.0 

10.1- ii.o 1 

ri. 1-12.0 I 2 

12 . 1 - 12-0 1 I 

13.1- 14.0 9 3 

14.1- 15.0 10 5 

15.1- 16.0 r I 

r6.i and over 


1 2 

. 3 

3 ^ 7 

5 2 19 

3 

2 2 6 


23 12 

een from the figures of the unmarried, out 
)f a total of 943, 351 (37 per cent) showed a 
laemoglobin of 14.1 or more, and 654 (69 
per cent) a haemoglobin of 13.1 or more. 
Nmety-one, or 9.6 per cent, recorded values 
of 12 g. or less, and 38, or 4 per cent, below 
II g- 

The married residents in hostel are a small 
group of 57. This group is too small for 
analysis, but will be added to the larger 
group of married resident at home. 

The two groups, x,ooo each, show little 
difference, although there is possibly a 
better picture in the hostel group. In both 
we can state that the haemoglobin values 


15 7 57 

are relatively good. The combined figures 
are shown in the following table : 


Grammes of 
haemoglobin 

Home 

Hostel 

Total 

Up to 8.0 

4 

7 

II 

8.1- 9.0 

17 

9 

26 

9.1-10.0 

29 

9 

38 

lo.i-ii.o 

24 

15 

39 

11.1-12.0 

59 

56 • 

115 

12.1-13.0 

181 

205 

386 

13.1-14.0 

275 

322 

597 

14.1-15.0 

298 

281 

579 

15.1-16.0 

99 

85 

184 

16. 1 and over 

14 

II 

• 25 


1000 

lOOO ' 

2000 
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Of these 2,000 females 788, or 39.4 per When the additional work many of these 
cent, show haemoglobin values of over women do in bringing up a family, travel- 
14 g., while 1,385, or 69.2 per cent, show ling long distances to work and attending 
values of over 13 g. ; 1,771, or 88.5 percent, to their manifold duties, is realized it is 
show values above 12 g. ; while 229, or 11.5 pleasing to record such relatively low inci- 
per cent, record figures of 12 g. or less, deuce of anaemia in married women at this 
Below II g. or less are 114, or 5.7 per cent, stage of the war. 



Total Home 

1000 per cent 

Total Hostel 

1000 per cent 

Total 

2000 per cent 

Over 14 g. 

41 1 

41.0 

377 

37-7 

788 

394 

Over 13 g. 

686 

68.6 

699 

69.9 

1385 

69.2 

Over 12 g. 

867 

86.7 

904 

90.4 

1771 

88.5 

12 g. or less 

133 

13-3 

96 

9.6 

229 

11-5 

II g. or less 

74 

7-4 

40 

4.0 

II4 

5-7 


The above table shows that the hostel 
figures, all in all, are superior to those of the 
home residents. 

A similar finding is obtained when all the 
single women up to the age of 30 are listed 
into 2 groups of home and hostel, making a 
grand total of 1,399. 


Analysis of those Showing Haemo- 
globin Values Below ii g. 

Values below ii g. are to be regarded as 
definitely abnormal. It is true that many 
women appear to carry on quite free of 
symptoms yet showing this degree of 


Number 


Single home 
576 per cent 


Single hostel 
823 per cent 


Total single 
1399 per cent 



Over 

14 

g- 

Over 

13 

g- 

Over 

12 

g- 

12 g. 

or 

less 

11 g- 

or 

less 



Here again the hostel figures are some- 
what superior to the home resident figures. 

The married women numbered 406, most 
of whom lived at home, undoubtedly con- 
tributing their share in domestic duties. The 
figures of their haemoglobin values are, as 
we should expect, somewhat less good than 
those of the single women but, even so, only 
8 per cent of these show haemoglobin values 
which are decidedly low. 


Over 14 g. 
Over 13 g. 
Over 12 g. 
12 g. or less 
II g. or less 


406 

per cent 

170 

.{2.0 

271 

66.0 

345 

85.0 

6r 

150 

38 

8.0 


anaemia, and it often surprises the chmcian 
how relatively well many seem to fare an 
how free they are of symptoms of ill-hea i- 
On the other hand, we all well know the im 
mediate benefit that is realized when sue 
a state of anaemia is corrected. , 

Of our series of 2,000 women, iiqsno'' 
haemoglobin values of il g- or below, 
can reasonably assume that the adminisja- 
tion of iron would raise these values ana > 
all probability increase their sense 0 " 
being. It is to be admitted 
people are working in a factory where ■ 
risks are run and where there is am 
and adequate medical service : II 4 ' j. 
ineans over 1,000 in 20,000 and, m 1 > 

sufficient reason for greater attention 





haemoglobin values in FE^LVLE WORKERS 


haemoglobin VALUl^b , f t * 



The Married Woman Resident at Home. 
This group includes 36 women. 


ToUl number 
of children 


Although the number is fortunately small, 
it is seen that there is a higher proportion of 
married women showing this grade of 
anaemia. Among the married a total of 406 
(9.3 per cent) show this grade of anaemia; 
while of the total single, 1,594, the percen- 
tage is 4.7. It is also seen that there are 
more among those resident at home than 
among those at the hostel. 


Up to 30 years of age ... 

... 

•» 

31 to 40 years of age 

S 

20 

-t i and over 

... 15 

57 





The number of children increases in the 3 
groups. The 15 women over 40 years of age 
were mothers of 57 children— a substantial 
number— and with children the domestic 


The Single Resident at Rome. 

This group includes 38 women. Menorr- 
hagia was present in 3 . Past recent infection 
’ ad occurred in 6. In the remainder there 
s^as no factor in the history, past or present, 
VQ could connect with the existing anaemia . 
ihe majority hadbeenin the factory service 
or a good time, 31 having served for a year 
)r more. 


3 months 

4 

6 months 

2 

9 months 
z 

I year 

6 

years 

7 

2 years 

7 

years 

5 

'3 years 

6 


Fourteen had been away sick for various 
reasons, but the remainder, 24 in number, 
lu spite of their low haemoglobin values, re- 
mained at their work. As many as 23 spent 
two or more hours of their day travelling to 
and from their work. Although meals are 
provided in the factory canteen, only a 


responsibilities must also increase. In the 
first group, 4 enjoyed freedom from or only 
light responsibilities, while in the other 2 
groups all confessed to heavy domestic 
duties. One of these latter women did 
remark that she was, hosvever, relieved of 
her weekly washing ! 

Menorrhagia was a symptom complained 
of 5« and 2 admitted to a postpartum 
haemorrhage from which date their 
anaemia persisted. History of recent infec- 
tion was found in 8. Twenty gave no 
history of previous ill-health and, in spite 
of their anaemia, had had no leave of 
absence. Thirty-two had served a year or 
more, and 13 had served 2 to 3 years. 
Travelling appears to be a factor of some 
significance, for 25 spent 2 hours or more 
out of their day (or night) travelling to and 
from the factory. Only i admitted to par- 
taking of the canteen meal regularly and ir 
occasionally. 
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Behind these figures there is a fortitude 
which is worthy of respect and admiration. 
These are 2 examples : 

A woman of 34 and the mother of 5 children, 
with heavy domestic duties, has worked in the 
'factory for -2% years, hours of her day are 
occupied in travelling. In spite of showing a 
haemoglobin of only 7 g. she has taken no sick 
leave for the zYi years, although she admits to 
talcing I in 14 days to attend to her household 
duties. 

Another, a woman of 41 and the mother of 6 
children, suffering from menorrhagia since her last 
childbirth, and with heavy duties at home and a 
record of 2 years’ service, a hours of her day 
occupied in travelling, shows a haemoglobin of 9 g. 
yet she has taken no sick leave. 

The Single Women Resident in Hostel. 

■ With good food and healthy surround- 
ings , the incidence of anaemia should be less 
in a series of young women living in a hostel 
than in a sindlar series living at home with 
its attendant present-day difficulties. But, 
even in the hostel series of i,ooo, there are 
40 women who show a haemoglobin of ii g. 
or less and who must, therefore, be re- 
garded as anaemic. Of these 40, 38 are 
single. 

One only complained of menorrhagia 
and 7 gave a history of recent infection . The 
others did not give any history which could 
in any way account for their low haemo- 
globin. Twenty-three had remained at their 
work without sick leave. Their period of 
service may explain, in part, the occurrence 
of anaemia in this hostel group, for out of 
the 38 only 10 had lived in the hostel for 
more than 6 months, while 28 were rela- 
tively newcomers. If we are to assume that 
the food of the hostel can be a potent influ- 
ence in maintaining a good haemoglobin, 
we must admit that the shortness of the 
period during which these young women 
have lived in the hostel may be an explana- 
tion for their low values. It is certainly true 


that the similar series of 38 resident at home 
showed an opposite state, for 31 out of the 
38 had served for a year or more in the 
factory. It will be well worth while repeat- 
ing these blood examinations in a year’s 
time. 

F roni a study of these 14 anaemic women 
it is seen that the group of married women 
living at home shows the highest incidence 
—36 out of a total of 349— a percentage of 
10.3. Indeed, it is not surprising when we 
learn how full their day must be, with the 
travelling, thehousehold duties, thechildren 
(57 among 15 mothers in i group), all in 
addition to their work in the factory. It is 
surprising how many remain at their task 
in spite of these extra duties and anaemia. 
Their high sense of duty in the face of this 
handicap is not unworthy of recognition. 

Menorrhagia was complained of by 9, a 
symptom which might be in varying 
measure responsible for the anaemia. 
Recerit infection might also be related (0 
the anaemia, and there are records of 21 out 
of the 114 having suffered such an infection. 
In the remainder, there was no factor which 
could readily explain the anaemia. 

Inquiry disclosed that this, group of 
women use the factory canteen as little as 
the rest of the workers for, out of the 74 
resident at home, only 15 admitted to the 
occasional use of the canteen arid only i 
regularly. This is a pity, for their need la 
good food. 

' The difference in the incidence of anaemia 
between those resident at home and those m 
hostel is not striking. Of the 851 singe 
women at home, 38, or 5. 8 per cent, showe 
an anaemia, while out of the 943 resident m 
hostel, 38, or 4 per cent, showed this degree 
of anaemia. This lack of striking difference 
may be accounted for by our ° 1 

that only 10 of the hostel group of 3 ° 
resided there for 6 months. In other wor , 
the hostel figures a year hence may s oiv 
better state than we record to-day. 



13 g- 
12 g. 
Itg. 
log, 


= S 3 

8 i 

74 
^ 67 


Interpreting our results on tliis basis, and 
converting them into the new Haldane, our 
figures for these 2,000 women could be 
recorded as follows : 


aemoglobin values in female workers “^7 

Whae to inddeiice of anaemia is not take the lOO per “"‘ Haldane of lo-day as 

igh, this figure of 5.7 per cent in a total of equLValcnt to 14.8 g. tllel^ . — 

,000 is found within a factory where ^ pj,j. cent 

xposure to toxic risks is a daily event. 

'here is no evidence that a better or worse 
tate of affairs exists in the other factories, 

>ut a greater and wider interest seems called 
or in the simple determination of haemo- 
jlobin as a routine measure in persons who 
ippear pale. It can hardly be vnse to allow 
women ivith haemoglobin values as low as 
[0 g. to continue work on T.N.T. and other 
poisons. It also appears that more elastic 
measures are needed in dealing with 
married women; those who are over 40 
years of age and who have large families 
(and who are more readily rendered 
anaemic) should be dealt with on a different 
standing from those who are younger and 
whose responsibilities are so much less. 

Mention has already been made of the 
confusion which exists in interpreting values 
obtained by various methods of haerao- 
glohin determination. The Haldane, which 
has been the most popular and wvidely-used 
method in this country, needs correction 
from time to time, and no great confidence 
can be placed in past resulte obtained by 


39.4 per cent, 

69.12 t» I. 

88.5 >> I. 

11.5 .. 

5-7 •• •> 


haemoglobin of 94 per cent or over 

.. yo .. 

,, Si ,, .> 

,, under Si per cent 

.. 75 « 


It is doubtful whether we can compare 
our results with past values. Wills* pub- 
lished a study of 544 women in 1942, and in 
this series the mean haemoglobin was 
recorded as 12.3 g. and in a sub-group of 
nurses and students living in the country 
(where the diet was reported as poor) a 
mean of 11.6 g. These figures are certainly 
low, but it appears they found that factory 
- workers (a number of 159) showed a better 
such a method that is not checked by some state, as the mean haemoglobin was 13 g. 
ot the other methods, such as ^e oxygen Davidson’ reported that 25 per cent of a 
ca^city or the iron content. With the help series of childless women showed haemo- 

coUeague, giobin values below 85 per cent, and that of 
a r 48 per cent showed 

*5 per ce„t haemoglobm; 
but in his more recent study Davidson finds 
that only 7 per cent of adult females show a 
haemoglobin below 80 per cent, and he 
remarks "if haemoglobin values of this 
magnitude are found after nearly 4 years 
of war . . . then there is reason to believe 
that average haemoglobin levels even 
higher than those proposed by Price Jones 
might obtain in days of peace.-" From this 
we conclude that Davidson's findings in war 


Laboratory) with the alkaline haematin 
method used by us. Several independent 
ficternunations were made on the same 
blood by a direct and an indirect method in 
addition to the determination of iron in the 
samples. • 

the experiments, it is concluded 
mat 100 per cent Haldane is equivalent to 
M-S g. of haemoglobin and not 13.8 e. as 
formerly believed. If this is estabHshed and 




in"(iis- 
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Although it is not possible to make any 
accurate comparison with records obtained 
before the war, it can be stated that the 
findings here recorded are moderately satis- 
factory and, in spite of wartime restrictions, 
the incidence of anaemia appears no greater 
than in times of peace. 

In keeping with all other series the 
married women (especially those with large 
families) show a higher incidence of 
anaemia. 

The young women in hostels, on the 
whole, show the’ best figures, and this is 
significant when it is recalled that they were 
in the main drawn from large industrial 
areas where the economic conditions were 
not good, and many were included who had 
resided only a short space of time in the 
hostels. 

The haemoglobin determinations on 
2,000 women showed results which appear 
to be relatively good. Only some 5 per cent 
showed haemoglobin below ii g,, whilst 
almost 70 per cent are above 13 g. The 
young women fed and housed in hostels 
showed the best haemoglobin values. 

The married women showed a less satis- 
factory state and anaemia was almost twice 
as frequent in this group. 

Haemoglobin values of ii g. or less ‘were 
encountered in 114 out of 2,000 (5.7 per 
cent). That this occurs in workers who are 
daily exposed to toxic risks in factories 
where there is a full and adequate medical 
service emphasizes the need for more atten- 
tion to the haemoglobin determination of 
the blood. This simple examination should 
become a routine on all persons who appear 
pale. 


Wq owe sincere gratitude to many \vho 
have helped in this undertaking. Air 
'V'ice Marshal Sir David Munro, K.C.B, 
(as Chief Medical Officer of the Ministry oi 
Supply when the work was executed), 
Professor E. C. Dodds, F.R.S., and 
Professor Sir J. Drummond gave constant 
encouragement. Professor E. J. King 
readily placed all his resources at our dis- 
posal. To Dr. Attwater (the senior Medical 
Officer at the factory where the main inves- 
tigations were carried out), and to all the 
medical officers, we wish to record our 
thanks. The Birmingham University 
kindly housed one of us while conducting 
some of the analyses, arid we also wish to 
acknowledge the help of Professor R. H. 
Hopkins and Dr. Robert Caddie. 
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Calcium and Phosphorus Metabolism in Pregnancy 
(A Survey Under War and Post-war Conditions) 
Preliminary Communication 
BY 

E. Oberjier, M.D., M.R.C.S., L.R.C.P. 


[NG many years a routine survey of 
holism, including mineral meta- 
m, of a large number of patients 
ag pregnancy seemed to show that a 
ive balance of calcium throughout 
nancy influenced not only the well- 
g of the patient but the character of the 
ur and the postnatal welfare of mother 
child. Experience, however, demen- 
ted the extreme difficulty of ensuring 
Dsitive calcium balance in a consider- 
i nunofity of women. This is due to the 
iplexity of factors govenung the absorp- 
i and retention of minerals, in particular, 
:ium. In the hterature'- * at least the 
owing factors are mentioned ; 

(1) Gastric acidity . 

(2) The potential acid-base value of the 
food. 

(3) The acid-base balance of the body as 

a whole. 

(4) The acidity of the urine. 

(5) The calcium : phosphorus ratio in the 

diet. 

(6) Ingestion and digestion of fat. 

(7) The motility of the intestinal tract. 

(8) Parathyroid function. 

(9) Thyroid function. 

(10) Ovarian, pituitary, and possibly 

other endocrine influences. 

(11) Vitamin D ingestion and s3mthesis. 

It is also realised that general constitu- 
tional factors and reactions to favourable 
and unfavourable emotional stimuli exert 
an mfiuence, which, as yet, is not suscep- 

llniP f\f * 


Scope of Survey, 

To elucidate some of these factors, a 
comprehensive and long-term survey was 
planned in 1942, to include as many clini- 
cal and biochemical data as possible. The 
objects of such a survey were to find out: 


I. How far working-class diets during 


tiDie of quantitative measurement 

E 


pregnancy can be considered adequate in 
the main nutritional requirements apart 
from minerals. 

2. Whether actual deficiencies, corre- 
lated to functional disturbances, arise 
during pregnancy on the average diet con- 
sumed by working-class mothers. 

3. Whether supplementary feeding of 
calcium phosphate alone would correct any 
errors detected. 

4. Whether Calciferol, in addition to 
calcium phosphate, showed better results. 

5. The effects of Calciferol supplements' 
without the addition of the calcium salt. 

6. The effects of varying doses of Calci- 
ferol with or without the calcium supple- 
ment— to arrive at an " optimum " dosage. 

Thanks to the facilities provided by 
Mr. O'Sullivan, Obstetric Surgeon to Out- 
Patients at the City of London Lying-in 
Hospital, the survey was started in April 
1943. The biochemical part of the work 
will be completed in the summer of 1946, 
and the final postnatal details collected by 
the summer of 1947. 

The survey, which will be described in 
detail elsewhere, covers full clinical data, 
antenatal, natal and postnatal, of 50 sub- 
jects selected for their co-operativeness and 
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intelligence at the Out-Patients’ depart- 
ment. The biochemical survey comprises a 
48-hour period of weighing and measuring 
food and drink, the collection of all urine 
and stools over the same period, and a com- 
plete fasting blood analysis on each occa-. 
sion — the intake figures being calculated 
from McCance and Widdowson’s Tables,® 
the blood and excreta being analysed in the 
writer’s laboratory. 

The majority of the women are healthy 
primiparae, a few cases have been included 
whose general health seemed good but who 
had previously miscarried or had a still- 
birth. A small number are also being in- 
cluded who had previously given birth to 
I healthy child. 

Scope of Present Communication. 

The 50 subjects have been divided into 
groups. The present communication deals 
with 2 groups : 

(1) A control group, whose calcium 
figures are given in Section i of Table I, 
and who were encouraged not to alter their 
usually dietary habits. They were also 
encouraged to avail themselves of the daily 
pint of milk under the National Milk 
Scheme. They also "benefited ’’ from the 
chalk added to bread -throughout the sur- 
vey— 7 ounces to 280 pounds of flour. 

(2) A group of subjects, whose calcium 
figures are given in Section 2 of Table I, 
otherwise similar to the control group, but 
who were given a supplement of calcium 
phosphate in doses which worked out to the 
following amounts of calcium and phos- 
phorus elements per 24 hours ; 



Calcium 

Phosphorus 

3rd to 5th months ... 

0.64 g. 

0.282 g. 

6th to 7th months ... 

0-95 g- 

0.423 g. 

8th month to term ... 

1.26 g. 

0.564 g. 


Table I. The calcium figures given in 
this table have been extracted from a com- 


prehensive tabulation of all the biochemical 
figures arrived at during each 48-hour 
investigation, that is: 

{a) Blood— glucose, uric acid, inorganic 
phosphorus, cholesterol, calcium, urea, 
Amino-N, protein, refraction, viscosity, 
erythrocyte sedirnentation-rate and haema- 
tology; 

(6) Intake — ^protein, fat carbohydrate 
and calories, as well as acid or base pre- 
dominance of the diet, expressed in milli- 
equivalents ; 

(c) Similar detailed phosphorus intake 
and output figures to the calcium figures in 
Table I; 

(d) pK and titrateable urinary acidity of 
each specimen passed during the 48-hour 
period as well as creatinin, chlorine and 
in dican in the urine; 

(e) Faecal ^H, etcetera. 


Discussion of Section i. Table I. 
Cases Nos. 1-6 were studied throughout 
pregnancy; Nos. i (age 24), 2 (age 31)1 
4 (age 31), 5 (age 24), 6 (age 21), were 
primiparae, No. 3 (age 25), had a norma 
previous pregnancy. No. i took a sma 
daily dose of cod liver oil. None of the 
others took any vitamin supplement whic 
might influence calcium or phosphorus 

metabolism. ,, 

Cases Nos. 7-12 were subjects who couia 
only be investigated during the early pa 
of pregnancy — either because of a spo 
taneous miscarriage, as in Cases Nos - 7 1 S 
23) and 8 (age 29), or a rise m 
pressure followed by acute pyelit , 

Case No. 10 (age 29), or because ey 

London owing to bombing, as in Case 

9 (age 29), II (age 32), f t 
With regard to Cases Nos. 13 ’ , 

figures which are given at the e 
Section i represent the 
initial investigations before supp ® 
feeding with calcium phosphate 
started, 
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Discussion OF Section 2, Table I. 

The figures given cover the investiga- 
tions carried out in Cases Nos. 13-22 from 
about the 4th month of pregnancy to term 
on supplements of calcium phosphate in the 
doses specified above. 

Cases Nos. 14 (age 31), 15 (age 23), 16 
(age 26), 18 (age 26), 19 (age 24), 20 (age 
34), and 22 (age 21) were primiparae. No. 
13 ( 3 -ge 31) had been induced at the 32nd 
week of a previous pregnancy, in August 
1941; because of pregnancy toxaemia, 
resulting in a small stfilbom male foetus. 
No. 17 (age 30) and No. 21 (age 22) had 
both had i previous normal pregnancy, the 
former in 1935, and the latter in 1941. 

Owing to a miscalculation in her supplies. 
Case No. 15 ran out of her supplement of 
calcium phosphate a short time before the 


will be noted that there was a heavily 
negative calcium balance on this occasion. 

Case No. 17 had considerable digestive 
disturbance towards the end of pregnancy 
and claimed that she could not take the 
supplement during her last investigation, 
carried out at the 35th week. In this case 
also there were negative balances of both 
calcium and phosphorus, even at this late 
stage of pregnancy. 

Discussion of Calcium and Phosphorus 
Requirements. 

A large number of correlations have been 
worked out on the total number, 81, of 
48-hour balance periods recorded in 
Table I. The number of negative and 
positive balances are shown in Tables II 
and III. 


Table II. 

Analysis of Calcium Balances in both Control and Calcium Phosphate Groups. 


Calcium. 


48 Control balances (from Table I, 
Section i). 

41 Negative balances 

4 Equilibria 

3 Positive balances 

33 Balances from cases supplemented 
with calcium phosphate (from 
Table I, Section 2). 

Percentage 
of total 

,. 86 16 Negative balances 

8 — Equilibria 

6 17 Positive balances 

Percentage 
of total 

.. 48 

• 5 - 

Table III. 

Analysis of Phosphorus Balances in Both Control and Calcium Phosphate Groups. 


Phosphorus. 



48 Balances (as Table II). 

33 Balances (as Table 11). 

Percentage 


Percentage 

of total 

23 Negative balances 

of total 

48 13 Negative balances 

. 39 

2 Equilibria 

4 3 Equilibria 


23 Positive balances 

48 17 Positive balances 



investigation carried out in the 25th week of 
her pregnancy. The supplement, was, 
however, resumed immediately after the 
investigation and was continued to terra. It 


No correlation was found between nega- 
tive or positive calcium balances and : ^ 

Quantitative variations in protein mtoke , 
Quantitative variations in fat intake; 
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Potential acid or base predominance of 
the food; 

The calcium : phosphorus ratio of the 
ingesta; 

Urinary acidity. 

On the other hand, striking results were 
arrived at when the 8i balances in Table I 
were analysed in relation to calcium- 
intake levels. The figures, which speak for 
themselves, are given in Table IV. 

As would be expected, no correlation 
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cedure such as a 24-hour urinary calcium 
analysis could be used as a shortcut. As the 
average 24-hour calcium output for 57 
negative calcium balances was 0.33 g. and 
0.35 g. for 24 positive balances, it is clear- 
that such a short-cut procedure cannot be 
relied on. 

Robertson' gives the calcium require- 
ments of the body during pregnancy and 
lactation as about 2 g. per day, and stresses 
the curious fact — borne out by the present 


Table IV. 

Correlation between Calcium-Intake Levels and Calcium Balances. 


Intake 
per 24 hours 

No. of 
balances 

Balance 

positive 

Equilibrium 

Balance 

negative 

Percentage 
of negative 
balances 

Below X g- 

27 

?i* 

1 

25 

93 

Between 1.1-1.5 S- 

20 

2 

I 

17 

86 

,, 1. 6-2.0 g. 

12 

4 

- 

8 

67 

,, 2. 1-2.5 g. 

15 

10 

- 

• 5 

33 

„ 2.6-3.0 g. 

3 

2 

- 

I 

33 

Over 3 g. 

I 

I 

- 

- 

0 


* Balance not reliable — ^bowels were disturbed for several days before investigations. 


could be found between the serum-calcium survey — that there is no mechanism for 
levels and negative or positive calcium conserving calcium in spite of abnormal 
balances. The average serum-calcium level demands made on the body. The National 
correlating with the 56 negative bcdances Research Council, U.S.A. 1941 (Food and 
was 10.3 mg. per cent and 10.4 mg. per ’ Nutrition Board), recommends an intake 
cent for the 20 positive balances. Other of 1.5 g. of calcium during the latter half 
observers^’ ® have also shown that no of pregnancy and 2 g. during lactation, 
reliance can be placed on the small varia- The figures given in Table I, Section i, show 
tions in the serum-calcium level for the that such high intake levels are rarely 
purpose of determining whether calcium arrived at in ordinary out-patient practice, 
metabohsrn. is normal or not in any given and those in Table I, Section 3, that intake 
. levels even higher than those recommended 

The urinary calcium figures were simi- by these authorities sometimes fail to en- 
larly analysed in relation to positive and sure a positive balance. 

Mgative balances. This was done because Macy and her co-workers' refer to the 
the 24-hour urinary calcium figure in male anxiety factor. It is noteworthy that all 
adidts and non-pregnant females can often the observations recorded in Table I fall 
be interpreted as an expression of over- into the war period. It may well be that 
flow. It was hoped, therefore, that there in the presence of powerful and prolonged 
might also be some correlation in this series, anxiety, the “safety” levels of calcium 
so that a relatively simple and quick pro- intake, as indicated by the figures in Table 
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IV, may be somewhat higher than under 
more normal conditions. More light maybe 
thrown on this point when the 'figures for 
the post-war part of the survey have been 
• completed and analysed. 

Table V shows a less positive correlation 
■ between different levels of phosphorus in- 
take and phosphorus balances. 


group of cases given heavy supplements of 
calcium phosphate. Cases who have been 
or are being given varying doses of Calci- 
ferol either alone or with a calcium phos- 
phate supplement will be dealt with in later 
publications. 

4. The figures are discussed and 
analysed. No particular conelation 


Table V. 


Correlation Between Phosphorus Intake Levels and Phosphorus Balances. 


Intake 
per 24 hours 

No. of 
balances 

Balance 

positive 

Equilibrium 

Balance 

negative 

Percentage 
of negative 
balances 

Below 2 g. 

2 

I 

I 

_ 

0 

Between 2. 1-2.5 g- 

13 

I 

I 

II 

84 

,, 2.6-3.0 g. 

II 

4 

4 

3 

36 

,/ 3 -I- 3-5 g- 

15 

II 

- 

4 

27 

„ 3 - 6 - 4-0 g. 

. t 7 

7 

2 

8 

46 

.. 4 -I- 4-5 g- 

12 

7 

2 

3 

40 

„ 4.6-5.0 g. 

5 

3 

- 

/> 

40 

Over 5 g. 

4 

3 

I 

— 

0 


The factors which govern phosphorus 
metabolism are even more numerous and 
complex than those which govern calcium 
metabolism. The phosphorus-balance 
figures on subjects fed on Calciferol may 
throw further light on this subject. These 
will be published at a later date. 

Summary. 

1. The many factors known to influence 
calcium and phosphorus metabolism are 
enumerated. 

2. A description is given of the general 
plan, scope and objective of a comprehen- 
sive survey of metabolism throughout 
pregnancy on 50 women. This survey 
covers the period of years during the war 
and will be completed 2 years after V.E. 
day and will include postnatal data. 

3. The calcium intake and output figures 
are given in table form. These figures cover 
a group of control cases who were not given 
a supplement of calcium phosphate and a 


between any of the other findings and 
negative or positive calcium or phosphorus 
balances can be established. 

5. The only definite correlation found 

and stressed is between the levels of calcium 
intake and negative and positive calcium 
balances (Table IV). The figures which 
emerge from this table suggest that stand- 
ards quoted by various authorities to repre- 
sent optimum or “safety" levels of 
calcium intake during pregnancy, are too 
low. , 

6. The correlation between levels 0 
phosphorus intake and phosphorus _ bal- 
ance is found to be more difficult of inter- 
pretation. 

7. Among 12 control cases vvith a large 
predominance of negative calcium balances 
I case had a stillbirth and there were 2 
spontaneous miscarriages. The 10 cases 
fed on calcium phosphate supplements 
had uneventful pregnancies and normal 
labours. As all the cases reported on in this 
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preliminary communication were investi- 
gated during wartime, the factor of anxiety 
is mentioned. No conclusions can, how- 
ever, be drawn imtil the figures for the post- 
war section of the survey have been com- 
pleted and analysed. 

Conclusions. 

I. Deductions cannot as yet be drawn 
from the findings in this survey as to 
opthnum phosphorus intake during preg- 
nancy. 

. 2. The average calcium intake of preg- 
nant women not receiving supplements of 
a calcium salt, is inadequate to ensure a 
positive balance. The usual “safety" 
intake levels given are probably too low. 
The figures given in this preliminary com- 
munication would tend to show that am 
intake of not less than 2 g. of calcium 
element from the beginning of pregnancy to 
the end of the 7th month and 2.5 g. from the 
8th nionth to term should be considered 
as the minimurn “ safety “ levels. 
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Residential Rest during the Antenatal Period 
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During the war emergency antenatal 
hostels and maternity homes were started 
as a result of the transfer of expectant 
mothers from the more heavily bombed 
areas to the country. The homes were often 
large, converted houses with little of the 
hospital atmosphere about them, and the 
impression was gained that the mothers 
delivered in these homes had a shorter 
-labour than those delivered in maternity 
units incorporated with hospitals. The 
mothers confined in the maternity home 
usually spent some time in the antenatal 
hostel before delivery, where they were 
looked after, followed a regular routine, and 
had no household cares. It was thought that 
this period of rest and relative freedom from 
worry might be a factor contributing 
towards shorter confinements. The follow- 
ing investigation was therefore planned to 
discover evidence in favour of or against 
this view. 

Material and Methods. 

The case histories and clinical findings in 
571 maternity patients delivered between 
June 1944 and June 1945 were examined. 
These patients fell naturally into 2 groups 
according to their place of delivery, either 
in hospital or maternity home. The groups 
were alike in age distribution and economic 
status as judged by the Registrar-General's 
classification. With the rationing system 
in force, very few of the women had failed 
to take up the extra allowances and 


vitamins given during pregnancy, so 
that the 2 groups had had a comparable 
diet throughout the antenatal period. 

Dieckmann and others,^ in dietary studies 
made during pregnancy, have shown that 
the addition of vitamins and minerals to the 
diet does not alter the length of labour as 
compared with a control group receiving 
no extras. Burke and Harding^ have shown 
that the addition of protein to the diet, 
although -it affects the birth weight and 
length of the infant, has no significant effect 
on the duration of labour. This has been 
confirmed by a committee appointed by the 
People’s League of Health,^ which studied 
the diet of 5,000 expectant mothers with 
regard to its effect on maternal and infant 
mortality and morbidity. Schuitema, 
however, has shown that a salt-poor diet 
does affect the length of labour. He found 
that in 46 normal primiparae, on a diet con- 
taining less than 3 g. of salt in 24 hours, 

the average length of labour was 7.3 hours, 

as compared with a control group of 41 in 
which the average was 9.0 hours wi 
much greater individual variation. 

It is probably safe to assume that ew, 
if any, of the hospital patients in the presen 
series were on a salt-poor diet, owing 01 
unpalatabUity, while the group delivety m 
the maternity home was not on any die ary 
restriction while at the antenatal hoste . 

In the present series of cases abnor 
malities attributable to pregnancy 0 
otherwise occurred in 128 patients, e 
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during the antenatal period, during 
delivery and necessitating obstetrical inter- 
ference, or during the postnatal period. In 
view of the variety of abnormality in these 
cases, and the fact that they preponderated 
at the hospital, they were all excluded from 
the series. The subsequent analysis deals 
only with the 443 completed normal and 
spontaneously delivered cases which were 
grouped as shown in Table I. 
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During- this time they helped with the 
domestic work in rota, had 2 hours rest 
every afternoon, were up at 8 a.m. and in 
bed by 10 p.m. 

Results. 

A comparison of the mean duration of 
labour in hours between the age groups in 
the two series is shown in Table II. 

As was to be expected, the table shows 


Table I. 


Age groups 
(years) 

Hospital 

Primigravidae 

cases 

Multiparae 

Maternity home cases 
Primigravidae Multiparae 

15^5 

117 

4 

72 

15 

26-35 

79 

32 

36 

49 

36 + 

10 

15 

2 

12 

Total 

206 

51 

no 

76 


In all cases routine antenatal supervision 
was carried out, and in addition the diet, 
economic status, nature and duration of 
employment outside the home were ascer- 
tained. The hospital and maternity home 
where these patients were delivered used 
the same records for making observations 
during delivery, and the staff at the 2 places 
came from the same training school, so that 
the same methods were used during the 
confinements of the 2 groups. A patient 
was considered to be in labour when regu- 
lar pains started, and the duration of 
labour was noted from this time to the birth 
of the baby. 

In the hospital series, patients were ad- 
mitted at the onset of labour. Up to this 
time they were either in employment or 
had domestic responsibilities. The cases 
delivered in the maternity home had a 
period of rest in an antenatal hostel before 
admission when labour commenced. All 
the women in this group were evacuated 
from London, and tlie length of stay in the 
hostel before delivery varied from 0-74 
days, the average period being 26 days; 


that primigravidae have a longer labour 
than multiparae. In the hospital series the 
difference at all ages is 6.7 hours, and in the 
maternity home 5.5 hours — values which 
are statistically significant. It is difficult 
to find statements in the literature with 
regard to the average duration of labour in 
uncomplicated cases. The textbook figures 
of 18 hours for primigravidae and 12 hours 
for multiparae are generally taken as 
“normal.” In the present series of cases 
those delivered in hospital would most 
nearly approach this. Abnormal cases 
were included among the observations 
made by Bromberg and Brzezinski,® and 
Dieckmann and others,^ so that comparison 
with their results is hardly profitable. 

The “ elderly primigravida ” has ahvays 
been a source of anxiety to obstetricians, 
and in discussing the average duration of 
labour among the cases shown in Table II, 
it is of interest to observe that among primi- 
gravidae over '35, the dehvery averaged 
14.8 ± 1.97 hours, a short time compared 
with the other age groups. Although 
the observations were made on a small 
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number of cases (lo), it is worth noting that a hospital would tend to admit difficult 
that a completely normal "elderly primi- cases more readily. A possible explanation 
gravida" need not necessarily be many lies in the difference in antenatal routine, 
hours in labour. The 17 additional cases especially the period of supervision in the 
in this group originally all showed some antenatal hostel enjoyed by i of the 
obstetric abnormality and were therefore 2 groups. If this explanation is correct, it 


Table II. 


Mean Dnratiop. of Labour in Hours. 


Age group 

Hospital cases 

Maternity 
home cases 

Difference 

Hospital — Maternity home 

Primigravidae 

15-25 17.83 + 1.29 

26-35 17-25 ±1-49 

36+ 14.80+1.79 

11.96+0.59 

13.96+1.35 

• 

5.87 Highly significant 

3.29 Not significant 

All ages 

17.46 + 0.93 

13.12 + 1.43 

4.34 Highly significant 

Multiparae 

15-25 

26-35 

36+ 

13.12+4.66 
10.01 + 1.37 
11.63 ±1.97 

6.45+0.85 

7.96+0.74 

7.56+1.31 

6.67 Significant 

2.05 Not significant 

4.07 Not significant 

All ages 

10.73 + 1.08 

7.60+0.55 

3.13 Highly significant 


* Numbers too few for analysis to be profitable. 


excluded from the calculations. This high 
percentage of complications in this age 
group is in accordance with observations 
made by others (Nathanson,® Walsh and 
Kuder'). Kuder and Johnson,® in a study 
of 830 primiparae over 35, found that the 
average length of labour was 20.41 hours, 
with 66 per cent complications. A search 
of the literature has failed to produce any 
figures on the normal ‘ ' elderly primigra- 
vida.” 

Table II also shows that for multiparae 
and primigravidae the mean duration of 
labour is significantly longer among the hos- 
pital than in the maternity home cases. This 
is most marked among primigravidae aged 
15 to 25, where the values are 17. 83 and 
II. g6 respectively. This is a highly signi- 
ficant difference. As all complicated cases 
have been excluded from the tables, this 
difference cannot be explained by the fact 


is reasonable to expect the duration of rest 
to be correlated with the duration of labour. 
The relation may be linear or curvilinear, 
if, for example, residence up to a certaw 
point is favourable, while longer periods 
have little extra effect. Consequently me 
mean duration of labour for diffeMg 
periods of antenatal residence was calcu- 
lated among the primiparae aged I 5"25 
delivered in the maternity home. The re 
suits, which are given in Table IHi 3 -^® 
prising because a positive correlation is 

shown. j 

For a period up to 9 days the mean dura- 
tion of labour is 7.64 hours, while 0 
women who were in the hostel more than 
40 days the duration of labour was 13.7 
hours— 80 per cent greater. The 
tion coefficient between the two vanaD 
was +0.272 which, though not a larg 
value, is statistically significant, for 
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older primigravidae and for the multiparae, it is of interest to consider whether there is 
the correlations were also positive, but not any correlation bebveen duration of labour 
to a significant degree. and the month of pregnancy in which work 

In the report on “ Women in Industry ceased in the present series of cases. The 
made in 1919, the conclusion is reached correlations are shown in Table IV. 


Table HI. 

Primigravidae aged 15-25 years. 


No. of days spent 
in antenatal hostel 

No. of cases 

Mean duration 
of labour (hours) 

0- 9 

II 

7.64 

10-19 

17 

10.94 

20-29 

22 

11.46 

3«>-39 

15 

12.00 

40.+ 

.7 

13.71 


Table IV. 

Correlation Between the Duration of Labour and the Month of Stopping 
Outside Work in Normal Primigravidae. 


Age group 

Hospital 

Maternity home 

15-25 

—0.178 Bordering on significance 

0.085 

Not significant 

26-35 

— o.rii Not significant 

-0.102 

Not significant 

36+ 

—0.103 Not significant 



All ages 

—0.1,48 Bordering on significance 

0.076 

Not significant 


that light factory work is not prejudicial to 
pregnancy. Eastman^® supports this view 
and indicates the desirability of employ- 
ment with adequate precautions up to 6 
weeks before term. The difficulties in- 
volved in making reliable observations on 
this matter in factories are pointed out in 
papers by both Silverman,^^ and Olsen,*^ 
who considers the first 3 months to be the 
most hazardous, and the middle 3 months 
to be the safest in industry. O’Sullivan and 
Bourne“ indicate the lack of standards in 
industry relating to supervision during 
pregnancy. They studied 90 cases in which 
antenatal arrangements were satisfactory. 
Normal deliveries occurred in 77 cases 
which were followed up. 

In view of the controversy, more appar- 
ent during wartinie, over the optimum time 
at which to stop work during pregnancy. 


None of the values are of definite stat- 
istical significance, but the fact that they 
are mainly negative in sign suggests that too 
early cessation of outside work is not 
always favourable to short labour. Further 
observation and research is required on this 
important subject. 

Breast Feeding 

Records were available only for the first 
fortm’ght of the child's life. Unfortunately, 
it wasnotpossible to follow up these patients 
after discharge from hospital, and the 
study of breast-feeding after the first 2 
weeks had to be abandoned. 

The findings are given in Table V, which 
shows the classification of the babies of 
primigravidae admitted to the maternity 
home, according to the length of residence 
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in the antenatal hostel and varying ability 
to breast feed during the first fortnight. 

The distributions are very similar, and, 
when the appropriate statistical test was 
made, it was found that there was no evi- 
dence to show that the time spent in the 
antenatal hostel is a factor of importance 
in breast feeding during the first fortnight 


that there was a small negative regression 
of the birth-weight on age for prinji- 
gravidae, but the present data are based on 
too-smaU numbers for comparison. 

Discussion. 

The total numbers in both hospital and 
maternity home groups are adequate for 


Table V. 


Type of feeding 

Duration of residence in days 
- 0-19 20-29 30+ 

Total 

Breast fed 

25 

33 

25 

83 

Breast fed ■with supplement .. 

6 

5 

9 

20 

Bottle fed 

5 

7 

6 

18 

Total .. 

36 

45 

40 

I 2 I 


of life. A similar result was obtained when 
the nionth of stopping outside work was con- 
sidered.' 

Birth-Weight. 

The mean birth-weights of the babies for 
primigravidae in both places are given in 
Table VI. 


statistical analysis, but when these groups 
are subdivided according to the age and 
parity of the mothers, the small numbers 
among the primigravidae over 35, and the 
multiparae under 25, are noticeable. Any 
conclusion drawn from these groups must 
therefore be accepted with caution. It 
would have been of great advantage if more 


Table VI. 


Hospital cases 


of mother 

Sex 

Number 

Weight in pounds 

15-25 

M 

58 

7.40 + o.ir 

26 + 

M 

42 

7.24 + 0.13 

15-25 

F 

59 

7.24 + 0.11 

26 + 

F 

45 

7.23 + 0.13 


This table confirms the observation made 
by many others that boys are heavier than 
girls at birth. But there is no evidence 
that the antenatal routine has any influence 
on the birth-weight of the baby in either 
group, as the differences shown in the table 
are not significant. 

The relationship between the age of the 
mother and the birth-weight of the child 
has been studied by Martin. “ He showed 


Maternity home 
Number Weight in pounds 

Difference 

Hospital— Maternity 

30 

7 . 36 ±o.i 2 

0.04 

21 

7-57±o-i8 

-0.33 

27 

7*27±o.ii 

-0.03 

17 

7.20 + 0.19 

0.03 


subjects could have been included in e 
investigation, but unfortunately this was 
not possible, as the antenatal , 

maternity home closed in the middle 0 
1945. 

That there is a difference between me 
length of labour of cases delivered in me 
two places is apparent, but the reason tor 
this difference, which at certain ages ^ 
marked, is not so obvious. As far as coula 
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be ascertained the 2 groups were alike, and 
their treatment during delivery was simi- 
lar. There is one point which must be con- 
sidered, and that is the question of medica- 
tion during labour. Gas and o.xygen was 
used in practically every case for the actual 
dehvery, but it is quite possible that anal- 
gesic drugs were used to a greater e.xtent 
in the hospital cases. Every patient reacts 
differently to drugs, and this brings in the 
individual hiunan element which it is im- 
possible to assess, even though the same 
drugs were used in both hospital and mater- 
nity home. It is difficult to believe that the 
giving of drugs alone would have made such 
a marked difference in the average length of 
labour. 

There is, then, the question of residence 
in the antenatal hostel, the most obvious 
factor in which the 2 groups are unlike. It 
alone cannot account for the fact that the 
mean duration of labour was significantly 
longer amongst the hospital cases. For, 
when the period of residence was correlated 
\vith the length of labour in the primi- 
gravidae admitted to the maternity home, 
it was found that the longer this period, the 
longer the labour. This was especially true 
among the mothers under 25. Over this 
age the correlation was not significant. 
Whether this finding can be accounted for 
on psychological groimds is debatable, but 
it is possible that in the maternity home the 
fact that everyone was undergoing the same 
normal physiological process, and that the 
atmosphere was not austere, contributed 
towards a shorter labour than that found 
in the hospital wards, where there was 
necessarily a more rigid discipline. Again, 
too long a period at the hostel with few 
responsibilities may not be beneficial, as it 
allows more time for vague fears, or for 
anxieties in connection with absence from 
home, to accumulate. Fear is believed to 
be an inhibiting factor during delivery and 
is often manifest, in other circumstances 


than labour, as failure to relax or as posi- 
tive spasm in both skeletal and plain 
muscle. 

If the e.xplanation for the differences 
found in the length of labour between the 
2 age groups has a psychological origin, as 
has been tentatively suggested, further re- 
search to elucidate the problem will be 
needed. A longer follow-up of patients is 
also desirable. 

S^DI^L\RY ANT) CONCLUSIONS. 

Two groups of normal maternity cases 
were compared in the following particu- 
lars : length of labour, and birth-weight of 
child. One group was admitted, in labour 
and delivered in hospital ; the other group 
had had a period of residence in the ante- 
natal hostel before admission to a maternity 
home for delivery. The ability to breast- 
feed during the first 2 weeks of the infant’s 
life is considered in its relation to the dura- 
tion of antenatal residence in primigravidae. 

The mean duration of labour was sig- 
nificantly longer in the hospital series, both 
for primigravidae and multiparae. No 
significant difference was found in the birth 
weights of the infants. No significant differ- 
ence in the initial ability to breast feed in 
relation to the duration of antenatal resi- 
dence was revealed. 

The difference in length of labour could 
not be accounted for by the duration of 
antenatal residence, for among the primi- 
gravidae aged 15 to 25 a significant positive 
correlation was found between length of 
labour and days of residence. 

It is suggested that the findings might be 
accounted for on psychological grounds, 
but further research is required for proof. 
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Full-rTime Secondary Abdominal Pregnancy 
with Delivery of Living Child 

BY 
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Major, I.M.S. 

Professor of Midwifery and Gynaecology, Grant Medical College, Bombay. 


The delivery of a fuU-timelivingchildafter 
a ruptured ectopic gestation is very rare. 
Only 20 cases had been recorded up to 1935 
and in many of these cases the child died 
soon after births The following case is 
therefore worth noting . 

The patient, a Hindu woman aged 28, 
was admitted from the Out-patient Depart- 
ment on August 25th, 1944, because of 
slight pelvic contraction and non-engage- 
ment of the foetal head, in spite of the fact 
that she had reached term and was a primi- 
gravida. 

Her pelvic measurements were: inter- 
cristal 9 inches, interspinous 8 inches, 
external conjugate inches, intertuberous 
3i inches— not unusual ones for a patient of 
her race. The foetal head could be felt 
below the umbilicus and the limbs were 
easily felt anteriorly and to the right. 
Foetal heart heard to the left of the 
umbilicus. Otherwise nothing abnormal 
was found on general or local examination. 

3 -T 5 a.m. on 26th October, 1944, 
labour pains, which had started at ii p.m. 
the day before spontaneously, had become 
severe and frequent and the patient was 
sitting up in bed and cr3nng out. 

At 3.30 a.m. abdominal examination 
showed a tender abdomen, head still above 
the brim of the pelvis. On vaginal exami- 
nation the os admitted i finger; membranes 
or foetal parts were not felt. The promon- 
tory was not felt but the pelvic brim was 
found to be rather narrow in its transverse 

F 


diameter. A thick white mucoid discharge 
was seen on the examining finger. 

Morphia gr. 1/8 and atropine gr. i/ioo 
were then given. At 5.30 a.m. when I saw 
the patient for the first time, she was get- 
ting strong pains almost continuously with- 
out engagement of the head or dilatation 
of the cervix. The presenting part could not 
be felt per vaginam and fluid was not being 
passed. Per abdomen, apart from the head 
felt prominently bulging in the left lower 
qua^ant, the other foetal parts were 
obscured by straining efforts on the part of 
the mother and the tenderness of the 
abdomen. Foetal heart-rate 150 per 
minute. Mother's pulse 94, temperature 
99° F. 

The diagnosis was made of malpresenta- 
tion due to a soft tissue tumour or twin 
preventing engagement of the head. 

Under local novocaine and light ether- 
chloroform inhalation anaesthesia a sub- 
umbilical incision was made with a view to 
performing a lower segment Caesarean 
section. On opening the abdomen a little 
bloodstained fluid appeared and the con- 
dition of affairs depicted in the drawing was 
seen (Fig. i). 

The child, completely covered with its 
smooth opaque gestation sac and mem- 
branes, was lying in the first vertex position 
entirely outside the uterine cavity, with the 
head in front and to the left of the uterus, 
which was itself tilted to the left and posteri- 
orly. The placenta could be made out 
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Diagram of child lying inside membranes. 


T, Tube; RL, Round Ligament; C, Cervix; A, Amniotic Cavity; 

D, Decidua; U, Uterine Cavity; M, Muscle. 

widely separated from one another. The After packing off the intestine and divid- 

distance between the insertions of the ing a few omental adhesions the membranes 

ovarian and round ligarnents was at least were incised and a living child (7 pounds, 
2I inches. male) was easily delivered and cried at 

On the left side the 3 structures were once. It was perfectly formed. 
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The placenta could now be seen filling 
the whole of the right lower half of the 
gestation sac and so intimately fused with 
the structures in the region of the right 
uterine cornu that it seemed to form a part 
of the right uterine wall here. 

As the uterus was obviously of no further 
use as such it was removed by subtotal 
hysterectomy, together with the right tube, 
ovary, placenta and membranes, and the 
abdomen was closed. There were only a 
few fresh clots in the pelvis at the end of the 
operation. The small intestine contained 
many round worms. 

Puerpefium. This was quite afebrile 
except for a rise of temperature to gg.6° F. 
on the second day. The patient was able 
to feed her baby and left hospital, with the 
wound well healed, on the i8th day, the 
baby having gained 4 ounces in weight. 

On going carefully into the previous 
history of this patient after the operation, 
she said that in her village, when about 4 
months pregnant, she suddenly felt faint 
and fell to the ground. This was followed 
by pains in the abdomen for about 2 days 
but she had no vomiting or vaginal bleed- 
ing. From the 7th month onwards she had 
had occasional pains in the right lower 
quadrant of the abdomen. She made only 
one visit to the antenatal department when 
she was at term and was then admitted. 

Pathological Report. The specimen 
shows a puerperal uterus amputated in the 
region of the internal os, with the right Fal- 
lopian tube, ovary and stump of the right 
round ligament attached to it at widely 
separated intervals of over 2 inches on the 
right side. The stumps of the left tube, 
ovarian and round ligaments are inserted 
close together in the normal way on the left 
side. The right border of the uterus is 4 
times as long as the left, measuring from the 
cervical canal to the tubal insertion, and is 
largely made up of the tissues of a fuU-time 
placenta which has infiltrated and destroyed 


the musculature in the region of the right 
cornu. The placenta spreads across the 
uterine cavity to the left and posterior 
aspects and forms the floor of the gestation 
sac, which is completed by the amnion and 
thickened chorion laeve. Pieces of omen- 
tum are adherent to the latter at one or two 
places. The main part of the uterine cavity 
is not occupied by placenta and is lined by 
decidua about y inch thick, pale in colour 
and showing no haemorrhages. 

Fig. I is a drawing showing the appear- 
ances at laparotomy. Inset is drawn a 
cross section of the specimen from below the 
insertion of one tube to below the insertion 
of the other. In this the smaller, thick- 
walled pale end shows the main uterine 
cavity (U), decidua (D) and uterine muscle 
(M). TTie dark and large end is the cut 
placenta. At about the junction of the 2 
and rather nearer the posterior surface 
(upper part of the diagram) a portion of 
amniotic cavity (A) has been cut through 
and shows as a rectangular cleft of the 
drawing. 

Histology. The report of Dr. J. G. 
Parekh, M.R.C.P., Pathologist, Sir Jam- 
setjee Jeejeeboy Hospital, was that no 
uterine muscle could be found in the region 
of the right tubal insertion. Here it had been 
entirely replaced by the chorionic villi and 
blood sinuses of the placenta. 

Other sections showed a normal uterine 
muscle and' decidua lining the unoccupied 
uterine cavity and a gradual thinning out 
. and disappearance of the muscle as the 
gestation sac is approached. 

Comment. The chief interest of this case 
lies in its rarity. According to Mali’ less- 
than I per cent of all cases of ectopic gesta- 
tion go to term. In Wilson’s case^ the baby 
weighed 5^ pounds and was estimated as 
of 8^ mon&s gestation. He states that up 
to 1935 there were only 40 recorded cases 
of delivery of an abdominal pregnancy at 
term and of these only 20 children were 
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born alive. One surprising thing about 
these reported full-time extrauterine preg- 
nancies is that in many the child was found 
free in the abdomiual cavity and not sur- 
rounded by its membranes, that is, devel- 
opment had continued in spite of rupture of 
the amnion. The late Colonel Plumptre, 

I.M.S., told me of one such case he had 
had in his early days in Kathiawar 
(unpublished), when the baby’s back pre- 
sented in the abdominal wound made at 
the operation for Caesarean section. He 
started to incise this, thinking it to be the 
uterus. It was not till ribs were en- 
coimtered that the true condition was dis- 
covered. Mother and child both recovered 
uneventfully. 

Other cases reported include those of 
Bogdamvics^ and Du Bose.'* In both 
there was a simultaneous intrauterine twin 
pregnancy : and in both the 2 children were 
successfuUy delivered alive, but i child died 
soon afterwards. Novak® collected 9 such 
cases where both children lived. 

Apart from its rarity, this case is remark- 
able for the situation of the rupture, which 
must have taken place in the interstitial 
portion of the tube at about the 4th month. 
This type of rupture is said to be followed 
by very profuse bleeding and yet at oper- 
ation only a little pink fluid was found in 
the abdomen and not many adhesions. It 
would seem that here the rupture occurred 
very gradually through the upper part of 
the tube where the chorion laeve happened 
to be situated, so that the big placental 
sinuses were not affected. The placenta 
then continued to grow at the expense of 
the uterine muscle since there was no proper 
decidua in this region to protect the muscle 
from its eroding action. 


Summary. 

_i. The delivery of a live full-time 
child in a case of secondary abdominal 
pregnancy is reported, the ovum being 
originally implanted in the interstitial part 
of the tube. 

2 . It was not an angular pregnancy since 
the attachment of the tube, round ligament 
and ovarian ligament would then have been 
close together on the outer side of the 
gestation sac and not widely separated as 
in this case. 

3. A brief review of the literature is 
made. 

.1 have to acknowledge the great assist- 
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Castellino, M.B., B.S., both for his pre- 
operative notes and his help at the 
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and the College artist, Mr. R. G. Gupte, 
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In this Index an endeavour will be made, so far as conditions permit, to 
maintain an up-to-date record of all titles bearing on obstetrics and gynae- 
cology and the infant. The classification aims at making iimnediately available 
for the reader the titles under the various subject headings. In the majority of 
instances the title is obtained from the original publication. Where this has 
been impossible, the title has been obtained from the abstracting journal shown 
in brackets. Reprints will be welcomed and should be sent to the Editor. 


Any inquiries should be addressed to Miss D. F. Atkins, British Post- 
graduate Medical School, Ducane Road, London, W.12. 
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ANATOMY 

I. “Pelvis asirndtrica.” (Asymmetric pelves.) F. A. Uranga Imaz and R. 
Dubrovsky. Prensa Med. Argent., December 14th, 1945, XXXII, 2486-9. 
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2. " Estrecho inferior de la pelvis.” (Measurement of the inferior strait of 
the pelvis.) (Daniels’ formula.) O. Agiiero. Rev. Obstet. y Ginec. (Caracas), 
1945, V, 158-74. 

3. "A arquitetura do miometrio e seu significado funcional segundo 
Goerttler.” (Structure of the myometrium and Goerttler’s view of its functional 
significance.) J. B. Parolari. Rev. Obstet. e Ginec. Sao Paulo, June/August 
1945, VII, 173-94. 


PHYSIOLOGY 

4. ” Naturaleza ’de la reacciones estral y progestacional en el litero de 
los roedores.” (Reactions of the uterus of rodents to oestrone and progesterone.) 
R. Sammartino and A. E. Nogues. Obstet. y Ginec. Latin-Amer., October 1945, 
III, 783-95. 

5- ” Cyclic variations in the viscosity of cervical mucus and its correlation 
with amount of secretion and basal temperature.” E. Viergiver and W. T. 
Pommerenke Amer. Journ. Obstet. and Gynecol, February 1946, LI, 192-200. 

6. ' ‘ Sobre las modificaciones de la fragilidad capilar normal humana durante 
el ciclo menstrual.” (Changes in normal capillary fragility during the menstrual 
cycle.) A. Tey and P. Marhuenda. Prensa Med. Argent., December 2ist, 1945, 
XXXII, 2505-16. 

7. '' The anovulatory cycle and menstruation.” R. Meyer. A^ner. Journ. 
Obstet. and Gynecol., January 1946, LI, 39-47. 


Normal 


PREGNANCY 


Physiology 

8. " El valer de la eritrosedimentacidn en obstetricia y ginecologia." (Blood 
sedimentation rates in obstetrics and gynaecology.) N. Arenas and P. L. M. 
Pasi Obstet. y Ginec. Latin-Amer., October 1945, III, 813-20. 

9. "Are antihormones formed during pregnancy? ” J. H. Leathern and 
A. E. Rakoff. Amer. Journ. Obstet. and Gynecol, January 1946, LI, 97 “ 9 ' 


Diagnosis 


10. " Adrenocorticotrophic activity in urine from pregnant women 

M. Reiss, H. Peglar and Y. M. L. Golla. Nature, March 30th, 1946, CLVH, 413- 

11. " Nossa experiencia com a modifica9ao de Frank e Berman ao teste de 
Aschheim e Zondek.” (Our experience with Frank’s modification of the 
heim-Zondek test.) C.Do Amaral-An. Bras. Ginec., August 1945, XX, lOi^ 5 - 


12. " Reaccion de Friedman con el liquido cefalorraquideo.” (The Frie 

man test using cerebrospinal fluid.) M. Yaber. Rev. Obstet. y Ginec. {C^X 3 .c )> 

1945, V, 175-82. 

13. " The reliability of the Aschheim-Zondek test in pregnancy: a report 0 

2,000 routine tests." J. J. Engelfried, G. E. Hawkinson and V. F. a 
Journ. Clin. Endocrinol., December 1945 ' 4 ^ 9 ~^ 3 - 


14. "Further observations on the value of the pregnandiol test y 

nancy.” H. S. Guterman, Journ. Clin. Endocrinol., December I 940 ' ' 

407-11. 
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W. Laueur and H. Ovacik. 
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15. “The hippuric acid test in pregnancy.” 

Brit. Med. Journ., February gth, 1946, I, 201-2. 

Antenatal care, examination 

16. “Antenatal paediatrics." L. G. Parsons. Journ. Ohstet. and Gynaecol. 
Brit. Emp., February 1946, LIII, I-16. 

17. “An evaluation of roentgen pelvimetry.” T. G. Stoddart. Canad. 
Med. Assoc. Journ., January 1946. LIV, 50-2. 

Nutrition 

18. “ Meat in the diet of pregnant women.” R. M. Leverton and T. J. 
McMillan. Journ. Amer. Med. Assoc., January 19th, 1946, CXXX, I 34 “ 6 - 

19. “The place of protein in the diet of the pregnant patient.' M. Blair, 
M. T. Porter and L. H. Atkinson. Canad. Med. Assoc. Journ., November 

1945, LIII, 434-7. 

See also Ref. 89. 

Abnormal 

Toxaemias 

20. “ The management and treatment of the .late toxemias of pregnancy.” 
S. A. Cosgrove and L. C. Chesley. Amer. Journ. Obstet. and Gynecol., January 

1946, LI, 67-74. 

21. “Pyridoxine failure in nausea and vomiting of pregnancy.” H. C. 
Hesseltine. Amer. Journ. Obstet. and Gynecol., January 1946, LI, 82-g. 

22. “Interpretation of kidney function tests.” C. G. Paine. N. England 
Obstet. and Gynaecol. Soc., February ist, 1946; Brit. Med. Journ., February 
23rd, 1946, I, 287. 

23. “ Toxemia of pregnancy vdth rmusual postmortem findings.” F. Wein- 
traub. Amer. Journ. Obstet. atid Gynecol., February 1946, LI, 275-7. 

24. “ Relation of menstrual toxin to eclampsia ” (letter). 0 . W- Smith and 
G. V. Smith. Journ. Amer. Med. Assoc., February 9th, 1946, CXXX, 370. 

Placenta praevia, accidental haemorrhage 

25 - " Diagnosis and treatment of placenta praevia.” L. Raftery. Med. Press 
and Circ., March 13th, 1946, CCXV, 168-72. 

26. " Selective treatment of antepartum hemorrhage.” W. A. Scott. Amer. 
Journ. Obstet. and Gynecol., January 1946, LI, 48-56. 

See also Ref. 194. 

Abortion 

27. “ Abortion for probable defects in the child.” Lancet, February gth, 
1946, 1, 208. 

28. “ Les oestrogenes et I’avortement folliculinique.” (Oestrogens and abor- 
tion.) G. Poumeau-Delille.- Sem. Hop. (Paris), December 28th, 1945, XXI, 
1448-50. 

29 - “ Treatment of septic abortion in the light of frequent occurrence of 
bacteraemia and septicaemia in association with retained products.” A. M. 
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Ramsay. Roy. Soc, Med., January i8th, 1946; Lancet, February 2nd, 1946, 
I. 164; Brit. Med. Journ., February 2nd, 1946, I, 175. 

30. “ Hydatidiform degeneration of placenta, complete with fetus." A. 
Cline. Amer. Journ. Obstet. and Gynecol., January 1946, LI, 132-3. 

Association with disturbances of the reproductive system 

31. " The treatment of myomas of pregnancy which are undergoing degen- 
eration." H. W. Johnston. Canad. Med. Assoc. Journ., October 1945, LIII, 
366-7. 

Association with disUirbances of other maternal systems 

32. "Etiology and treatment of heartburn in pregnancy." H. M. Wiley. 
Amer. Journ. Obstet. and Gynecol., February 1946, LI, 221-4. 

33. " Extensive varix of vulva and vagina in full-term pre^ancy: delivery 
by Cesarean section." S. S. Adler. Amer. Jotmi. Obstet. arid Gynecol., Feb- 
ruary 1946, LI, 272-4. 

34. "Pregnancy complicating multiple sclerosis." J. I. Kushner. Arner. 
Journ. Obstet. and Gynecol., February 1946, LI, 278-9. 

35. " Diabetes, gestacion y recien nacido." (Diabetes, pregnancy and the 
newborn.) H. I. Burgos. Arch. Argent. Pediatr., November 1945, XXIV, 37^ 

403- 

36. "Pregnancy in cases of pituitary dwarfism." G. Speck. Amer. Journ, 
Obstet. and Gynecol., February 1946, LI, 217-20. 

37. " Crush syndrome and plasma jaundice in pregnancy." R. W. Danziger. 
Brit. Med. Journ., February 2nd, I, 162-3. 

Association with infections 

38. " The effect on the fetus of diseases of the mother during pregnancy. 

C. Bull. Arch. Pediatr., July 1945, LXII, 289-99. {Bull. Hyg., January 1940, 
XXL 7 -) 

39. "Pulmonary tuberculosis and pregnancy." R. C. Cohen. Brit. Journ. 
Tuberculosis, January 1946, XL, 10-48. 

40. " Acute anterior poliomyelitis complicating pregnancy." E. Waaler. 
Acta Med. Scand., 1946, CXXIII, 209-18. 

41. " Arsenoterapia maci5a e arsenoterapia intensiva e seus efeitos sobre a 
gestante sifilitica e o recem-nascido." (Massive and intensive arsenotherapv an 
their effects on the syphilitic pregnant woman and on the newborn intan •; 
C. Correa de Costa and S. Rabin. An.Brasil. deGinec., June 1945, XIX, 493 - 503 - 

See also Ref. 90-98, 102, 191. 


Ectopic pregnancy 

42. " An early ovarian pregnancy." W. C. Danforth. Amer. Journ. Obstet. 

and Gynecol., February 1946, LI, 265-7. 

43. " Embarazo intramural." (Interstitial pregnancy.) D. A. Rojas. Rev- 
Asoc. Med. Argent., January igth/soth, 1946, LX, 52-8. 
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44. "Aplastic anemia simulating ectopic gestation: report of a case." 
S. Kolodny and S. T. DeLee. /l»;er. Joitrn. Obstet, and Gynecol., January 1946. 
LI, 130-1. 


LABOUR 

Normal 

45. “ Correlation of physical and emotional phenomena of natural labour." 
G. D. Read. Journ. Obstet. and Gynaecol. Brit. Emp., February 1946, LIII, 

55-61. 


Abnormal 


46. " An investigation of some of the causes of delay in labour." E. A. 
Nettell. Practitioner, March 1946, CLVI, 203-5. 

47. "Quinine for induction of labour" (letter). E. K. Mackenzie. Brit.- 
Med. Journ., March 2nd, 1946, I, 333. 

48. " Dystocia due to pelvic kidney." I. Siegel. Amer. Journ. Obstet. and 
Gynecol., February 1946, LI, 280-1. 


49 - Les accouchements gemellaires a la Maternitd de Gdneve de 1934 
I ^ 943 - ’ (Twins in the Maternity Hospital, Geneva, 1934-43.) J- A. Calvo. 
Monatsschr. f. Geburtsh. u. Gyndk., November/ December 1945, CXX, 288—328. 

6®' A proposito de la presentacion cefalica en posicion de frente y de cuatro 
cases observados en la ‘ Clinica de Matemidad de Bogota '." (Four cases of brow 
presentaton in &e Maternity Hospital, Bogota.) J. A. Calvo. Rev. Obstet. y 
Gtnec. (Caracas), 1945, V, 146-57. ■ " J" 


” ‘ “0^6 the neck ' ” (letter). I. G. Cameron. Brit. Med. Journ., 

February 23rd, 1946, I, 291.. 

thoracoplasty on the partially dehvered impacted 


der^sstSfim/w,t^^ ]^^^?ls«;hnurris5 antepartum mit Entzundung 
parS^ motu^t??lnp der Nabelvene und einer Nabelarterie." (Ante- 
pa^ rupture of the umbihcal cord, with inflammation at the site of rupture 

MoMschr. f. GebM,h. Cy„ik., November/December. 19(5, CXX, 251,40. 
Anaesthetics, Analgesics 


nitrous-oxide^n^d^ira^^lpi^°^"^m^® midwives in the administration of 
HeCd^ N Fa^iner S^^^^^ Pisc^ion at Sect. Obstet., Roy. Acad. Med., 

eiana.j IN. talkmeretal. Bnt. Med. Journ., March 2nd, 1946, 1 , 325-6.' 

delivery” S ^M continuous spinal anesthesia during labor and 

LI 28^:4. • and Gynecol., February 1946, 

reqdringlapL-otomW^E™A°w^^™^°* P^-tients \vith respiratory paralysis 

LCISS 

■■ Clyne. 
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PUERPERIUM 

Normal 

59. " Early controlled ambulation in the puerperium.” W. F. Guerriero. 
Amer. Jou-rn. Obstet. and Gynecol.^ February 1946, LI, 310-2. 

Abnormal 

Infections 

60. " Penicillininobstetrics: apreliminary survey.” H. A. Power and C. A. 
Cravotta. Amer. Journ. Obstet. and Gynecol., February 1946, LI, 230-4. 

61. " El tratamiento de la infeccion puerperal.” (Treatment of puerperal 
infection.) J. Botella Llusia. Medicina (Madrid). January 1946, XIV, 79-S2. 

62. “Sulfanilamide and sulfathiazole absorption via rectum and vagina; 
further studies.” G. L. Carrington. Amer. Joum. Obstet. and Gynecol., 
January 1946, LI, 90-6. 

63. " Bacteraemia in puerperal sepsis.” J. Wyatt. Roy. Soc. Med., January 
i8th, 1946; Lancet, February 2nd, 1946, I, 163; Brit. Med. Journ., February 
2nd, X946, 1, 175. 

64. “ Haemolytic streptococci in puerperal sepsis.” J. Dick. Edin. 
Med. Journ., March 1946, LIII, 134-8. 

65. “ A radioterapia na mastite puerperal.” (Radiotherapy in puerperal 
mastitis.) R. R. de Aravjo Cintra. Rev. Paulista Med. (Sao Paulo), October 
1945, XXVII, 308-13. 

See also Ref. 29, 194. 

66. “ Algunas consideraciones sobre estados de nutricion del lactante.” 
(Nutrition of the lactating woman.) A. de Santiago M. Rev. Pediatr, Cordoba, 
September 1945, VII, 33-43. 

Lactation 


67. “ Tuberculos de Montgonrery con secrecion lactea normal en el sexto mes 
de lactancia.” (Montgomery’s tubercles and normal milk secretion in an infant 
six months old.) A. ^ique Tomico. Acta Pediatr. (Madrid), December I 945 < 
III, 1293-1301. 

68. " The routine use of stilbestrol for engorgement and lactation in non- 
nursing mothers.” S. Lubin. Amer. Journ. Obstet. and Gynecol., February 
1946, LI, 225-9. 


69. " Medidas para fomentar la secrecion lactea matema.” (Ways of 
increasing milk secretion.) A. Kollman. Acta Pediatr. (Madrid), November 
1945, III. 1117-24- 

70. “ Experimental induction of mammary cancer.” M. B. Shimkm. 
Surgery, January 1946. XIX, 1—24. 

71. "Parental influence on mammary tumor incidence.” C. C. Little. 
Surgery, January 1946, XIX, 25-31. 

72 " Survival of the mammary tumor milk agent of mice.” J. J- Bittner, 
C. A.Evans and R. G. Green. Science. 1945, Cl, 95-7. {Nuir. Abstr. Rev., 


Januaiy, 1946, XV, 507.) 


See also Ref. 65, 164. 
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THE INFANT 

General 

n. “Child hygiene among the American Indians: a chapter in early 
American pediatrics.” S. X. Radbill. Tcxos Kept. Biol, and Med., Winter I 945 > 
III, 419-512. 

74. “ The clinical material of health in paediatrics: where to get it and how 
to use it.” C. McNeil. Arch. Dis. Childh.. December 1945, XX, 151-4* 

75. “The respiratory function of the blood. III. The transition from 
placental to pulmonary respiration.” Harben lecture. J. Barcroft. Journ. Ray. 
Inst. Publ. Health and Hyg., March 1946, IX, 86-95. 

76. “Preliminary observations on serum protein values in infancy.’’ R. 
Pugh. Sci, Proc. Brit. Paediatr. Assoc., August 2nd, 1945: Arch. Dis. Childh., 
December 1945. XX, 185. 

77. “ Erhohte Sauerstoffsufuhr und Neugeborenengewichte.” (Increased 
oxygen supply and birth weight.) F. Demuth. Ann. Paediatr.. 1943 * CLX, 
203-7. (Nwir. Ahstr. Rev., January 1946, XV, 507.) 

78. ” The crying of newly bom babies. 11 . The individual phase,” C. A. 
Aldrich, C. Sung and C. Q. Knop. Proc. Staff Mayo Clinic, December 12th, 
1945, XX, 485-91* 


Congenital Defects 

79. “ Initial fetal atelectasis.” H. J. Zettelman. Amer. Journ. Ohstet. and 
Gynecol., February 1946, LI, 241-5. 

80. “ Physiopathology and surgical treatment of congenital cardiovascular 
defects.” A. Blalock. Bidl. New York Acad. Med., February 1946, XXII, 
57-80. 

81. ” Congenital tricuspid stenosis.” T. Lewis. C/m. ScL, 1945, V, 261-73. 

82. Brighter blood for blue babies.” (Surgical treatment of malformations 
of the heart.) Editorial. A«». Int. Med., February 1946, XXIV, 285-8. 

83. Congenital malformations of the heart associated with lower chest 

^‘sh. Sci. Proc. Brit. Paediatr. Assoc., August 2nd, 1945: 
Arch. Dis. Childh., December 1945, XX, 185. 

84. Laryngeal stridor with temporary cardiac and respiratory arrest: 
a complication of the operation for congenital esophageal stenosis with 
tacheoesophageal fistula.” R. D. Mercer. Amer. Journ. Dis. Childr., Novem- 
ber/December 1945, LXX, 336-8. 

85. Statistics of pyloric stenosis.” G. Davison. Sci. Proc. Brit. Paediatr. 
Assoc., August and, 1945: Arch. Dis. Childh., December 1945, XX, 185. 

T?j*t^'* ■^™y°lonia congenita (Oppenheim), a rare but important entity.” 
Editonal. Journ. Amer. Med. Assoc., March and, 1946, CXXX, 573. 

87. Un cas de myatonie congenitale (Maladie d’ Oppenheim).” (A case of 

congemtal myotonia, Oppenheim’s disease.) G. N. L. Hallez. Arch, franc 
Pedtair., 1946, III, 91-d. •' 

88. “ BUateral trigger thumb in infants.” T. F. Rose. Med. Journ. Austr 
January 5th, 1946, i, 18^20. 
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89. ‘‘ Congenital defects from maternal malnutrition.” Editorial review. 
Lancet, March 30th, 1946, i, 465-6. 

90. "The relation of German measles to congenital cataracts and other 
congenital deformities.” J. V. V. NichoUs. Canad. Med. Assoc. Journ., 
November 1945, LIII, 491-2. 

91. “ Congenital defects following maternal rubella.” W. R. Conte, C. S. 
McCammon and A. Christie. Ainey. Journ. Dis. Childr., November /December 
1945 , LXX, 301-6. 

92. " Cataract and other congenital defects in infants following rubella in 
the mother.” J. C. Long and R. W. Danielson. Arch. Ophthalmol., July 1945, 
XXXIV, 24-7. {Bull. Hyg., January 1946, XXI, 7.) 

93. " Congenital defects in infants after maternal rubella: further reports 
and discussions.” Editorial review. Med. Journ. Austr., January 5th, 1946, i, 

23. 

94. " Congenital defects from German measles.” Editorial review. Lancet, 
February 9th, 1946, i, 201-2. 

95. "Congenital defects from German measles.” (Letter.) S. M. Martin. 
Lancet, March 30th, 1946, i, 479. 

96. " Rubella in pregnancy causing malformations in newborn.” M. J. Fox 
andM. M. Bortin. Journ. Amer. Med. Assoc., March 2nd, 1946, CXXX, 568-9; 
editorial, p. 574. 

97. "Observations de paludisme h6r6ditaire et congenital: paludisme du 
nourrisson.” (Hereditary and congenital malaria : malaria in the young infant.) 
M. Perves. Rev. Paludisme (Paris), February 1946, IV, 33-6. 

98. " Congenital malaria.” A. Eckstein and W. C. W. Nixon. Brit. Med. 
Journ., March 23rd, 1946, i, 432-3. 

See also Ref. 38, 41. 


Premature Infan, ts 

99. " The premature baby : critical review.” V. M. Crosse. Journ. Obstet. 
and Gynaecol. Brit. Emp., February 1946, LIII, 72-83. 

100. " The premature infant.” M. Cross(e). Med. Officer, March i6th, 19461 
LXXV, 102. 

101. " Statistics of premattirity.” J. L. Henderson. Sci. Proc. Brit. 
Paediatr Assoc., August 2nd, 1945: Arch. Dis. Childh., December 1945 . 

184. 

102. " Causes of prematurity. IV. Influence of maternal illness on the 
incidence of prematurity: employment of a new criterion of prematurity for the 
negro race. V. Influence of syphilis on the incidence of prematunty. 
E. W. Brown, R. A. Lyon and N. A. Anderson. Amer. Journ. Dis. Chudr., 
November /December I 945 > LXX, 3 ^ 4—7 

103 " Prognosis in prematurity.” A. Barlow. Sci. Proc. Brit. Paediatr. 
Assoc., August 2nd, 1945: Arch. Dis. Childh., December 1945, XX, 184-5- 

104. " The obstetrician’s responsibility for the hazards of the first few days 
of life with special reference to anoxia and prematurity.” A. C. Beck. Ante . 
Journ. Obstet. and Gynecol., February 1946, LI, I 73 -S 3 - 
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105. " The optimum energy supply in the rearing of premature infants.” M. 

Gruber. Ann. Paediatr., 1943, CLX, 240-69. {Nulr. Abstr. January 

1946, XV. 518.) 

See also Ref. 131, 176-179. 


Disorders 

106. “ Agonal states and clinical death; problems in revival of organisms. 
VII. Re-establishment of circulation, respiration, and functions of the central 
nervous system in newborn dying from asphyxia.” V . A. Negovski. Amer. Rev. 
Soviet Med., February 1946, III, 243-54. 

107. "Dermatosis alergicas en la infancia.” (Allergic dermatosis in child- 
hood.) A. Montero Rodriguez. Rev. espan. Pediatr., November/ December 
1945, 1, 863-72. 

108. “ Exanthema neonatorum from the allergic viewpoint, especially 
concerning the influence of orange and vitamin C supply to the mother.” J. 
Strom. Acta Paediatr., 1945, }&XII, 748-55. {Nutr. Abstr. Rev., January 
1946, XV, 549.) 

109. " La dermite du nourrisson.” (Dermatitis in the infant.) Arch, frang. 
Pediatr., 1946, III, 40-g. 

110. " Dermatitis exfoliativa neonatorum (Ritter’s disease).” A. Widerman. 
Amer. Journ. Dis. Childr., November/December 1945, LXX, 329-30. 

111. "L'h 3 rperthermiedunouveau-n 6 .’' (Pyrexia in the newborn.) M. Lust. 
Arch, frang. Pediatr., 1946, III, 60-6. 

112. " Rupture of the liver in the newborn : recovery after blood transfusion 
and laparotomy.” F. Arden. 3 /ei. /onm. i 4 j«sfr., February 9th, 1946, i, 187-8. 

113. " ‘ Eumydrin ’ treatment in vomiting in infants.” (Letters.) V. SmaU- 
piece..Rri^. Med. Journ., March 23rd, 1946, i, 448. 

114. ” The metabolism of bile pigments in infants, with special regard to 
icterus neonatorum." E. H. Larsen and T. K. With. Acta Paediatr., 1943, 
XXXI, 153-79- {^utr. Abstr: Rev., January 1946, XV, 562.) 

115. The duration of physiological icterus neonatorum.” B, Beskow. Xcte 
Paediatr., 1945, XXXII, 323-35. {Nutr. Abstr. Rev., January 1946, XV, 562.) 

Infections 

116. "Infection in infancy." R. Cruickshank. Arch. Dis. Childh., Decem- 
ber 1945, XX, 145-50. 

'^tiosage and administration in infants." M. Bodian. Sci. 
Proc. Brt. Paematr. Assoc., August 2nd, 1945 : Arch. Dis. Childh., December 
I945> XX, 185-6. 

^^.^^^'^^^^^otiierapie en pediatrie.” (Sulphonamide therapy in 
pae^atacs.) P Rohmer, R. Sacrez, P. Beyer, M. Fonlupt and J. N. A. Rohmer. 
Arch, frang. Pediatr.. 1946, III, i_i8. 

, ,, experiment in control of neonatal infections in a maternity 

Oapit^,^ J C. Spence. Sci. Proc. Brit. Paediatr, Assoc., August 2nd, IQ45: 
drc/i. D^s. December 1945, XX, 186. . 

126. Purulent meningitis of infancy and childhood: a twelve months’ 
survey of the results of treatment by penicillin.” E.’ K. Turner. Med. Journ. 
Austr., January 5th, 1946. i. 14-18. 
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121. Tetanus neonatorum tratado pela penicilina.” (Tetanus neonatorum 
treated with penicillin.) C. Pemetta and H. de Martino. 0 . Hospital (Rio de 
Janeiro), December 1945, XXVIIl7g2i-3. 

122. “ La otitis media en las enfermedades infecciosas especificas agudas del 
lactante.” (Otitis media in specific acute infections in infancy.) M. Fairen 
Guillen. Rev. espaii. Pediatr., November/ December 1945, I, Sgr-fia. 

123. " Osteomyelitis of the jaws in infancy treated with penicillin.” N. 51. 
Jacoby and L. Sagorin. Arch. Dis. Childh., December 1945, XX, 166-8. 

124. "Peritonite purulente a streptocoques d'un nouveau-ne guerie par la 
sulfamidotherapie.” (Purulent streptococcal peritonitis in a newborn infant 
cured with sulphonamide.) P. Rohmer and J. N. A. Rohmer. Arch. pane. 
Pediatr., 1946, III, 67-8. 

125. " Contribucion al tratamiento quimioterapico de los sindromes disenteri- 
formes del lactante y del nino . ' ' (Chemotherapy of dysentery syndrome in infancy 
and childhood.) J. Mora Gasque. Med. Espah., October 1945, XIV, 303-9. 

126. '' Penicillin ointment in the treatment of impetigo neonatorum." E. L. 
Kendig and R. H. Fiske. Joum. Amer. Med. Assoc., December 15th, 1945, 
CXXIX, 1094. 

127. " Evolucion historica del conocimiento de la tuberculosis en la infancia.” 
(Historical survey of tuberculosis in childhood.) M. A. Torroella. Rev. Mex. 
Pediatr., November/ December 1945, XIV, 363-8. 

128 . ' ' Evaluation of the effectiveness of therapeutic measures against primary 
tuberculosis: consideration of some leading principles.” A. Wallgren. Amer. 
Journ. Dis. Childr., November /December 1945, LXX, 263-6. 

129. ‘ ' Myiasis in the auditory meatus of a newborn infant. ” P. C. Cosgrove. 
Brit. Med. Journ., March 2nd, 1946, i, 315. 

See also Ref. 60. 


Blood 


» i} 

130. Le calcium et la phosphatase du sang de la mere et du nouveau-ne. 
(Blood-calcium and -phosphatase in the mother and infant.) L. Ribadeau-Dumas, 
Bureau and Soulairac. La Nourrisson, December 1945, XXXIII, 125-31. 

131. " K-vitaminresistente Hypoprothrombinamie bei Friihgeborenen Kin- 
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Le Nourrisson, December I945> XXXIII, 132-7- 

172. “Galactosemia in an infant with cataracts', clinical observations and 
carbohydrate studies.” E. Bruck and S. Rapoport. Atner. fount. Dis. Childr., 
November /December 1945, LXX, 267-76, 

173. “ Etude anatomo-pathologique de I’oreille du nourrisson athrepsique. 
(Study of the ear in an athrepsic infant.) R. Causse. Arch, franc. Pcdialr., 
1946, III, 26-39. 

174. “ L’otite du nouveau-n6. Ses rapports avec le syndrome de denutrition 
progressive du nouveau-n6." (Otitis in the infant; its relation to progressive 
wasting.) E. Levy-Solal, M. Belong, R. Joseph and J. Debain. Presse Mdd., 
January 19th, 1946, LIV, 25-6. 

175. " Ueber das Vorkommen von Vitamin C im foetalen und Neugeborenen- 
Darm.” (Occurrence of vitamin C in the intestines of the foetus and newborn 
infant.) W. Neuweiler. Zts. Vitaminforsch., 1943, XIV, 32-9. {Nutr. Abstr. 
Rev., January 1946, XV, 547.) 

176 . “The prevention of rickets (especially in premature infants and hvins) . ' ' 
E. Freudenberg. Ann. Paediatr., 1943, CLXI, 338-g. {Nutr. Abstr. Rev., 
January 1946, XV, 550.) 

177. “ Prophylaxis against rickets in premature infants, II. Protective dose 
of vitamin Dj for infants with birth weights up to 2,000 g.” M. Malmberg. Acta 
Paediatr., 1942, XXIX, 367-71. {ffutr. Abstr. Rev., January 1946, XV, 551.) 


178. “ Massive dose prophylaxis with vitamin D for prematurely born 
infants.” T. Johnsson. Acta Paediatr., 1945, XXXII, 473-84. (Nutr. Abstr. 
Rev.. January 1946, XV, 551.) 

179- Three years prophylaxis against rickets in prematures, ivith D, mas- 
sive dose.” G. Klackenberg. Acta Paediatr., 1945, XXXII, so8-iq. '(Nutr. 
Abstr. Rev., January 1946, XV, 551.) 


180. “The relation between infantile tetany and rickets.” S. Siwe. Acta 
Paediatr., 1945, XXXII, 735-47. (Nutr. Abstr. Rev., January 1946, XV, 551.) 
Welfare 


p, , ^^temal md child health services. Report of aimual meeting of the 
Chddren s ^eau Advisory Committee on Maternal and Child Health services, 

182. ^ protection de I’enfance et la Croix-Rouge Francaise.” (Infant 

io£i4 Febniary 1946, 11, 

Mortality 


infant mortahty in an industrial town, 
newis. Aled. Officer, February 2nd, 1946, LXXV, 41-3. 


J. Tudor 



304 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 

184. The neonatal mortality in Sweden from a pediatric point of view.” 
A. Wallgren. Acta Paediatr., 1942. XXIX, 372-86. (Nutr. Abstr. Rev., 
January 1946, XV, 523.) 

185. “A study in maternal. ■ infant and neonatal mortality in Canada.” 
S. A. Cudmore and J. T. Marshall. Canada, Dominion Bureau of Statistics and 
Dept. National Health and Welfare, 1945, pp. 49. {Bull. Hyg., January 1946, 
XXI, 5.) 

MATERNAL WELFARE 
See Ref. 181. 

MATERNAL MORBIDITY, MORTALITY 

186. "La paralisis diafragmatica de origen obstetrico.” (Paralysis of the 
diaphragm of obstetric origin.) B. F. Vila. Acta Paediatr. (Madrid), November 

1945, III, 1125-9. 
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ing maternity wards).” T. S. McIntosh and H. R. Coales. Mon. Bull. Min. 
Health and Emergency Public Health Lab. Service, Supplement to February 

1946, V,pp. 5+13 plans. • _ „ T- t 

202. " Spontaneous rupture of the liver complicating pregnancy. H. Links. 
Brit. Med. Journ., February 23rd, 1946, I, 275-6. 

203. ” Intestinal obstruction during late pregnancy.” D. \V. James. Brit. 
Med. Journ., March 30th, 1946, I, 485-6. 

204. " Gravid uterus in a strangulated hernia.” R. Laird. Lancet, March 
23rd, 1946, 1. 416-7. 


GYNAECOLOGY 

General 

205. " The history of an experiment in the treatment of gynaecological cases 
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Some Gynaecological Aspects of Referred Pain 

BY 

G. \V. Theobald, M.D., M.R.C.P., F.R.C.S.E., F.R.C.O.G. 


In this paper I propose to give a modified 
report of part of the work I published in 
1941 in the form of a monograph. ‘ Evi- 
dence will be adduced to support the view 
that pain can arise and be provoked in an 
abdominal organ, that this pain is indepen- 
dent of any involvement of the peritoneum 
or arteries, and may be abolished by anaes- 
thetizing the area of skin to which it is 
referred. In order to explain these and 
other facts I suggested a new hypothesis. 
A more complete study of the wider prob- 
lem of pain is afforded by Lewis” in his 
monograph published a year later, in which 
he gives a lucid and penetrating review of 
the literature, and incorporates the import- 
ant contributions he made to this problem 
in association with Pickering, Pochin, Kell- 
gren, and. others. He arrived at a con- 
clusion with regard to the central reference 
of referred pain which is not dissimilar to 
that 1 advanced. 

Pain is a purely subjective, and conse- 
quently unmeasurable phenomenon which 
largely subserves a protective function. It 


is therefore not surprising that the great 
majority- of sensory nerve endings are 
located in the skin, the protective covering 
of the body . All peripheral sensations may 
be ascribed to one of the four specific 
systems; touch, pain, warmth and cold, 
and while all sensory impressions reach the 
spinal cord through the posterior nerve 
roots, , each system traverses a separate 
pathway to the sensorium. 

The posterior root divides into a number 
of rootlets which enter the cord in the line 
of the postero-lateral sulcus, and then 
divide into medial and lateral filaments. 
The small fibres of the lateral filaments, 
which are thought to contain the pain-con- 
veying fibres, pass into Lissauer’s tract, 
where, after a short course, they end in the 
substantia gelatinosa of the posterior horn. 
New neurones, arising in this substance, 
cross the mid-line and travel in the spino- 
thalamic tract to end in the lateral nucleus 
of the thalamus. The fibres mediating 
temperature likewise cross to the opposite 
side shortly after entering the cord. It is 
309 
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not yet determined whether pain has any ing the position of a limb, may also alter 
true cortical representation, but it may be the threshold to pain, 
observed that there is no reason to suppose Lewis” has dealt exhaustively with the 
that direct stimulation of the cells of a pain local factors associated with cutaneous 
apperception centre in the cortex, if it hyperalgesia and hyperaesthesia. It is 
existed, would cause pain. We do know possible that a generalized cutaneous 
that section of the pain fibres running in the hyperaesthesia may .be central in origin, 
spinothalamic tract does not cause pain. After an attack of malaria I have found the 
Superficial, or skin pain may be caused whole of my skin, including the scalp, 
by pinching, and pricking, by adequate hyperaesthetic. . While this condition lasted 
heat or cold stimuli, by electrical stimula- drops of water falling on the body from a 
tion, and by other mechanical means, but shoWer bath caused an unpleasant sensa- 
rarely, and this is surely significant, with- tion, as did the subsequent towelling if it 
out causing injury to cells. This is one was lightly done,- and electrical stimuli, 
feature which distinguishes superficial pain which were normally hardly appreciated, 
from tactile and thermal sensation. It is .became distinctly painful, 
also possibly a feature which distinguishes Superficial pain is described as pricking, 
it from some forms of visceral pain. stabbing, or burning, and can be localized 

The threshold to pain may be lowered with great accuracy. Accuracy of localiza- 
by both central and peripheral factors. A tion is normally aided by the tactile sense, 

H vage clearly feels pain less than a civilized by vision and by experience. Pain arising 
y man, and modern western civilization, with in muscle, tendon, bone, periosteum, joint 
its restless bustle and noise, its anaesthetics and other mesodermal structures is of a 
and its aspirin, is responsible for a large and different quality and is often described as 
increasing number of people becoming sickening. It may, indeed, cause emesis, 
hypersensitive to it in all its forms. Illness, Lewis points out that this type of pain may 
overwork, worry, a vivid imagination be caused by squeezing the web between 
linked with unhealthy anticipation, sleep- two fingers. Visceral pain belongs to this 
lessness, dissipation of all kinds and the deep type of pain although it is referred 
excessive intake of alcohol increase sensibi- to the surface of the body. Pain cannot be 
lity to pain, as do certain drugs. It is measured, but it is possible to obtain 
decreased by old age, loss of one or more of evidence concerning its severity, quality, 
the senses, the attainment of mental equi- localization, duration, and its time-in em 
librium in association with physical fitness sity curve. Pain is soon forgotten an le 

and by a considerable number of drugs, best evidence is therefore to be obtaine i^ 

At rare intervals apparently normal indi- recurrent types of pain, or while the pa 
viduals are encountered who are insensitive is actually being experienced, 
to most forms of pain, and are not even Referred pain is pain which is a 
aware of discomfort when a tooth is ex- at a point distant from the organ or struc- 
tracted Indeed, if reports can be believed, ture in which it arises. The term was urs 

used by Head" in 1893, in relation to pain 
arising in diseased viscera. Visceral pain 
has provided fascinating problems, pro 
voked much discussion, and given rise 0 
varied and mutually contradictory oyP° 
theses, and for two main reasons. In 0 


Cossacks and other peoples of Russia are 
almost incapable of feeling pain, as were 
the old guards who served under Napoleon. 

Peripheral factors, such as a minor 
degree of local injury or an alteration in 
tension, such as may be effected by chang- 
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first place it is known that the heart, lungs, clinicians, notably by the French surgeon 
liver spleen, kidneys, stomach, gall- Leriche, on the following evidence. The 
bladder and intestines are insensitive to smaller arteries are sensitive to puncture, 
stimuli which cause pain on the surface of and pain is usually felt when ^ they are 
the body.-^ Nevertheless we know that pain clamped or tied. The pain associated with 
from the heart may be very severe, and be Raynaud's disease and causalgia may be 
rpfprred to the front of the chest, to the neck, abolished in some cases by periarterial 
down the left arm; that appendicular sympathectomy." Jonnesco° and lonescu’ 
may be appreciated just to the left of have found tliat the mechanical stimulation 
mid-line, at or, above the level of the of both the cardiac nerves and the inferior 
)ilicus; that pain from the fundus of cervical ganglion causes pain. Leriche and 
bladder is referred to the lower abdo- Fontaine^ have caused pain in the jaw and 
i while that from the trigone is referred behind the ear, by stimulating the superior 
tie tip of the penis; that pain from the cervical ganglion, notwithstanding the fact 
ter is referred down the right side of the that the sympathetic chain above this level 
omen and to the testicle of the same side; receives no white ramus and has generally 

L that intestinal and renal colic are the been considered to be devoid of afferent 


3t intense pains that man is called upon 
mdure. The first reason for confusion 
ref ore, is that intense pain originates in 
jctures that are insensitive to ordinary 
n-producing stirauh. 

The second reason is that the sympathetic 
rvous system has been accorded both an 
atomical and a physiological connota- 
n. The classical work of Langley and 
iskell has been so interpreted in physio- 
jical textbooks as to convey the impres- 
in that the sympathetic nervous system 
insists entirely of efferent nerves. These 
/o physiologists concerned themselves 
)lely with the motor effects produced by 
imulation of sympathetic nerves, never- 
leless the erroneous thesis, improperly 
ttributed to them, dominated both physi- 
logy and medicine for well nigh a quarter 
f a century, and received clinical support 
rom the studies of Lennander. This is all 
he more surprising when it is remembered 
hat Sherrington was well aware of the 
act that the sympathetic nervous system 
ncluded sensory fibres, and that Dogiel 
lad described sympathetic sensory proto- 
leurones in 1895. 

^The views ascribed to Langley and 
Saskell were challenged and disproved by. 


fibres. Stimulation of the central end of the 
splanchnic nerve also causes severe pain. 

In recent years the sensory side of the 
sympathetic nervous system has attracted 
the attention of physiologists, and in this 
country McSwiney and his fellow-workers 
have been the pioneers. Miller and Simp- 
son,® and McSwiney and Suffolk,’,'" 
have afforded physiological evidence which 
supports the view that afferent impulses 
from the viscera pass through the posterior 
nerve roots into the cord, the former 
workers using muscular reflexes, and the 
latter, dilatation of the pupil as their guide. 
It is therefore proved that the sympathetic 
nervous system includes sensory nerves, 
and almost certain that they enter through 
the posterior nerve roots into the cord, but 
nothing definite is known concerning their 
subsequent course in the spinal cord. The 
fact that double cordotomy affords immedi- 
ate relief of pain to sufferers from malignant 
growths of the viscera, suggests that they 
travel with the somatic pain fibres in 
the spinothalamic tracts. Although the 
existence of these sensory nerves (which 
I shall refer to as “visceral-afferent 
nerves travelling in visceral-afferent path- 
ways ’’) has been recognized, the isolated 
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instances of pain caused in viscera by surgi- 
cal interference (such as that caused by the 
tip of the ureteric catheter when it is pressed 
against the wall of a renal calyx) have 
hitherto not sufficed to disprove the conten- 
tions of Lennander. 

Bearing these considerations in mind it is 
easy to trace and to understand the reasons 
for the varied and mutually exclusive 
hypotheses which have been advanced to 
explain visceral pain. Although Hunter 
recorded that an animal could eat its food 
with relish while its viscera were being 
burned, it was not until 1883 that Sturge” 
made the first attempt to explain referred 
pain. Puzzled by the reference of cardiac 
pain to the left arm he came to realize that 
the "region of the spinal cord which gives 
origin to the brachial plexus gives origin 
also to the greater part of the fibres which 
eventually find their way to the heart." 
He -came to think of a small area of com-- 
motion occurring in the cord, which was 
extended by the mediation of commisural 
interpolar fibres, which connect the cells 
one with another, and suggested the 
analogy of epilepsy, which was striking, if 
not altogether convincing. Sturge there- 
fore postulated a true visceral or ‘ ' splanch- 
nic " pain, and a pain which was referred 
from the viscus in the manner outlined 
above. Ross'* accepted these ideas. 

Lennander,'* however, after very 
thorough investigations, concluded that all 
the abdominal viscera were insensitive to 
burning, cutting, squeezing and other 
noxious stimuli, and that consequently no 
pain could arise in them. He postulated the 
more simple explanation that the sensation 
of pain associated with disease of the 
abdominal viscera arose in the peritoneum, 
its sub-serous coat, and, wheninflammation 
was present, in the root of the mesentery, 
all these structures being supplied by 
somatic nerves. Mackenzie.;’- was 
convinced by Lennander s evidence con 


cerning the insensitivity of the abdominal 
viscera, but was equally impressed by tiie 
reference ' of cardiac and appendicular 
pain. He' was therefore driven to assume 
that the ordinary non-painful stimuli from 
the viscera could, when quantitatively 
increased, set up a focus of irritation in a 
segment of the spinal cord and thus indi- 
rectly stimulate sensory nerves. The pain 
so caused was referred to the cutaneous 
areas supplied by those nerves. Macken- 
zie, Ross, and Sturge, as I understand 
them, believed the sensory nerves to be sti- 
mulated proximal to their endings. Accord- 
ing to this view local anaesthetization of the 
cutaneous areas i nvolved could have no 
effect on the pain. 

More recently Morley*' has supported the 
underlying conception of Lennander’s 
hypothesis, although he believes in the 
.existence of a true visceral or " splanchnic '' 
pain. He affirms that both referred pain 
and abdominal rigidity arise as the result 
of- irritation of the somatic nerves which 
supply the parietal peritoneum, which he 
postulates to be very sensitive. He found, 
during the course of operations under local 
anaesthesia, that irritation of the dia- 
phragmatic peritoneum with gauze caused 
shoulder pain on the same side, and that 
this pain could be abolished, or signifi- 
cantly lessened, by anaesthetizing the skin 
of the area to which it was referred. 
Escaped blood from an ectojuc 
causes shoulder pain,- as may the ; 
for the insufflation of the Fallopian tubes. 
The diaphragmatic peritoneum mdiibh- 
ably very sensitive, even to gas, u 
is no justification for Morley’s assumption 
that the rest of the parietal peritoneum b 
equally sensitive. Indeed, other observers 
have reported that the parietal peritoneun. 
is insensitive to all forms of sensory riimu . 
Woolard, Roberts and Carmichael ufi-c 
quently reported that direct shniulatiun M 
the phrenic nerve by pinching 
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severe shoulder pain, and that the previous 
anaesthetization of the cutaneous area to 
which it was referred in no way affected the 
character, or lessened the intensity of tlie 
pain. These authors do not indicate ver>' 
clearly what steps they took to ensure 
cutaneous anaesthesia of the shoulder area, 
or what success they achieved. Neverthe- 
less, the divergence between the results 
obtained by Morley on the one hand, and 
Woolard, Roberts and Carmichael on the 
other, does hot necessarily diminish their 
significance, for it could reasonably be 
attributed to the difference in the intensity 
of the stimulus they severally applied. 

' Hurst'® came to believe in a true visceral 
tenderness, and concluded from X-ray 
examinations that the gastric ulcer is as a 
rule the seat of localized tenderness, and 
that the point of actual tenderness changes 
with alteration in the position of the ulcer 
occasioned by altered posture. Morley and 
Twining'® confirmed Hurst’s findings, but 
drew therefrom quite different conclusions. 
Whereas Hurst believed the ulcer itself to 
be tender, the former workers hold the 
parietal peritoneum covering the ulcer to be 
the seat of the tenderness. 

In an attempt to explain the insensitivity 
of the viscera to stimuli which cause pain 
on the surface of the body, Hurst suggested 
that just as the ear was insensitive to light, 
and the eye to sound, so the intestines were 
insensitive to cutting, pinching, or burning, 
but that they were sensitive to stimuli which 
j caused increased tension in their muscula- 
ture. This conception of an adequate stimu- 
lus has proved valuable, but the form in 
which it was expressed offers grounds for 
criticism. Sensory nerves are all much alike 
and vary only with regard to the speed with 
which they conduct impulses, a variation 
which may possibly be correlated wth tire 
area of cross section. It is the nerve 
endings which are of real significance. 
X those at the periphery being designed to 


collect stimuli of a certain nature, while 
those at the centre are responsible for their 
interpretation. A nerve fibre which con- 
ducts the sensation of cold can be stimu- 
lated by heat, but the sensation appreciated 
will be that of cold. 

Finally, it may be recorded that Weiss 
and Davies*’ concluded that the direct 
stimulation of a viscus without affecting 
other structures, was beyond the bounds 
of possibility. They therefore attacked the 
problem indirectly, and assumed the pos- 
sibility that a focus of irritation was caused 
in a segment of the cord by the " bombard- 
ment” of non-painful stimuli from the 
diseased viscus, and that the normal stream 
of impulses from the cutaneous areas to 
which the pain was referred, were rendered 
painful when they entered this focus of 
irritation. They found that anaesthetiza- 
tion of the cutaneous areas to which the pain 
was referred abolished visceral pain, and 
concluded that this observation supported 
Mackenzie's hypothesis. 

It is my contention that the gynaecologist 
enjoys unique opportunities for studying 
the problem of referred pain. All are agreed 
Aat the uterus is an abdominal viscus 
innervated in the same way as are the other 
abdominal viscera. More than half the 
women in Europe, America, and Australia 
suffer, or have suffered from some degree 
of pain at monthly intervals. Dysmenor- 
rhoea occurs in perfectly healthy women, 
and with such regularity that they are able 
to record their sensations wdth precision. 
The pangs of childbirth, in some degree or 
another, accompany the birth of nearly 
every child. Thus, concerning no other 
type of pain is there anything approaching 
the wealth and completeness of the clinical 
data, as that which has accumulated from 
all civilized countries on the subject of 
uterine pain. 

The uterus is not so insensitive to 
ordinary painful stimuli as is commonly 
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asserted, and it seems to me that gynae- 
cologists have been unduly influenced by 
the oft-repeated assertions of the insensi- 
tivity of the viscera. It is true that the 
fundus uteri may be painlessly incised, but 
it is not true that the volsellum may be 
painlessly applied to the lip of the cervix. 
Most women dislike the application of this 
instrument, and although the stab of pain 
is shortlived it is none the less unpleasant. 
Removal of a piece of tissue from the 
external os uteri, whether with scalpel or 
scissors, causes considerable pain, as does 
the insertion of a ligature to control haemor- 
rhage. The neighbourhood of the internal 
os is often sensitive to a probe, and it is 
rarely possible to curette the uterus, how- 
ever gently the operation be performed, 
without causing quite severe pain. Further, 
cervicitis often causes movement of the 
cervix in any direction to be painful. 

These clinical observations are very 
valuable, but the most important fact is 
that uterine pain, in no way differing from 
dysmenorrhoea, or the pains of labour, 
may be occasioned by a simple procedure. 
Some 10 years ago““ I began to treat endo- 
cervicitis by the application of a stick of 
silver nitrate, and this method of treatment 
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PART I. 
Dysmenorrhoea. 

In England, menstruation most> com- 
monly commences during the 14th and 15th 
years of life, and it is probable that the 
menarche occurs either before or after that 
period of life in less than 15 per cent of 
girls.'* At their onset the menses are often 
irregular, and the interval between the first 
and second period may exceed a year. The 
first period is rarely, if ever,"painful and it 
is only after the lapse of one or more years 
that pain becomes to be associated with the 
flow. In some of the worst cases of dys- 
menorrhoea the history of freedom from 
any menstrual pain for some years after the 
onset of the menarche is frequently elicited. 
It may, therefore, reasonably be concluded 
that the pain is not caused by, or even 
associated with, structural defects in the 
uterus. 

The pain may commence some hours 
before the flow, or may not occur until it 
becomes established. It may last a few 
hours or may persist for two days or longer. 
It is usually described as being cramp-like 
rather than continuous. The pain may be 
very mild, causing less discomfort tlian a 


unexpectedly afforded a simple means of purgative, while it may be as intense as that 

normally experienced during labour, and 
may be associated with pyrexia, a leuco- 
cytosis, and even with jaundice. It cannot 
be attributed to inability of the blood to 
escape from the uterus, for it is always 
possible to pass a small metal cannula into 
the uterine cavity. The pain is most com- 
monly referred to the lower abdomen, but 
sometimes to the lower part of the back, or 
over the hips, and still less commonlj 
down the upper third of the insides of both 
thighs. The pain of dysmenorrhoea may 
usually, if not invariably, be abolished by 
anaesthetizing the areas of skin to which 

it is referred. ., 

In England a small percentage of gim 


provoking and studying pain referred from 
the cervix and the body of the uterus. 

It is therefore proposed to consider this 
problem in two parts. 

(1) Uterine Pain. 

(a) As it occurs in normal healthy 
women, namely dysmenorrhoea. 

As provoked by the application of a 
stick of silver nitrate to the cervical 
mucosa and endometrium. 

As it occurs during labour. Observa- 
tions on the relief of these pains by 
local anaesthesia will be recorded. 

(2) Observations on the Viscero-motor 

Reflex. 


(b) 


(c) 
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and women invariably suffer intense pain 
with each period. They faint, vomit, and 
have to go to bed, and those who have to 
earn their living thereby stand in jeopardy 
of losing their employment. At the other 
e.xtreme some 20 per cent of women never 
suffer a twinge of pain or discomfort during 
menstruation. In between these extremes 
lies the great majority of women. The pain 
is usually tolerable and does not interfere 
with their work or play, but should they do 
too much, become over-excited, lead irre- 
gular lives, or become run down through 
over-study or any other cause, it becomes 
severe. 

I have found in all cases of dysmenor- 
rhoea that deep palpation over the tip of 
the left transverse process of the second 
lumbar vertebra, the point of emergence 
of the first lumbar nerve, causes pain. The 
patient may also be sensitive to pressure 
over the corresponding position on the right 
side, but in my experience the tenderness is 
usually either limited to, or more marked 
on the left side. I have no explanation to 
offer for this phenomenon, but think it 
possible that dysmenorrhoea may some- 
times be causally related with a slight 
departure from the structural integrity of 
the spinal column, of insufficient magnitude 
to be detected by radiological investigation. 
This deep tenderness may also be elicited 
not infrequently in patients suffering from 
chronic ovarian pain . 

The most fascinating and illuminating 
facet of the problem of dysmenorrhoea 
is its indivisibility from psychological 
factors. It not infrequently happens that 
women who invariably suffer intense men- 
strual pain enjoy absolutely painless 
perio^ when brought into hospital for 
investigation. The onset of dysmenorrhoea 
is often associated with a change of work or 
of environment. In Bangkok there were 
two large mission schools for girls. In the 
one, approximately 80 per cent of the girls 
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went to bed for the first day of the period, 
whereas in the other less than 20 per cent 
felt the necessity even to lie down for a 
while. The class of girl was the same, but 
the traditions differed. It sometimes 
happens that a girl ceases to suffer 
from dysmenorrhoea when she falls in love, 
and before indulging in sexual congress. 
Further, this is probably the only type of 
severe pain which may be relieved by a 
small amount of whisky or gin. 

Primary dysmenorrhoea is almost in- 
variably cured by childbirth, and any 
subsequent pain is due to chronic infection. 
It may likewise be cured for a time, if not 
permanently, by dilating the cervix and 
incising the "internal sphincter,” or by 
applying the silver stick to the cervical 
mucosa, although it is of interest to note 
that the first period subsequent to these 
operations may be painful. Other means 
have been successfully employed in the 
treatment of dysmenorrhoea, amongst 
which may be mentioned psychotherapy, 
hypnotism, spinal manipulation, and hor- 
mone therapy. 

It would therefore seem evident that 
primary dysmenorrhoea is as independent 
of structural defects in the uterus as it is 
dependent, directly or indirectly, on 
psychological factors. This does not mean 
that the pain experienced is not very real, 
and even intense. This aspect of the 
problem will be discussed later, but it may 
here be instanced that the pain of dys- 
pareunia, associated with spasm of the 
introitus, maybe very severe notwithstand- 
ing the fact that it can as a rule be easily 
abolished by simple psychological treat- 
ment. 

The Results Obtained by the Applica- 
tion OF A Stick of Silver Nitrate to the 
Cervical Mucosa. 

More than 10 years ago I began to treat 
the endocervicitis so frequently encoun- 
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indubitably proves that there is a powerful 
sphincter closing the cavity of the uterus 
from the cervical canal. Any effort to 
stretch this sphincter causes immediate 
pain. In nulliparae the region of the inter- 
nal os is particularly sensitive to the silver 
stick, and if the sphincter be tightly closed 
it may be opined Aat the patient will subse- 
quently suffer some degree of pain. 

The social stcilus of the patient. The 
difference in 'the incidence of pain subse- 
quent to this manoeuvre between the hos- 
pital and the higher class of patient is very 
marked. In my experience everj' patient 
of the upper middle class tends to suffer 
considerable pain as the result of this treat- 
ment, which must therefore be carried out 
under some form of anaesthesia. 

The thickness of 'the cervical mucosa. 
The shrinkage of the silver stick, and 
consequently the amount of free silver 
liberated, is largely dependent on the 
amount of available fluid, which in turn is 
determined by the thickness of the mucosa 
and the amount of secretion present. If 
treatment be carried out shortly before a 
period is due the pain will be more severe 
and likely to last several days. Subse- 
quent menstruation, if it occurs within 48 
hours of the application, will be painful 
even if the individual normally experiences 
no pain at that time. 

The Onset of the Pain. 

In the majority of patients the onset of 
the pain occurred within 2 minutes of the 
application of the silver stick. In 2 patients 
the external os uteri itself was unduly 
sensitive and marked pain referred to the 
lower abdomen was appreciated immedi- 
ately it was touched by the silver stick. It 
is not very uncommon to encounter patches 
of erosion on the external os which when 
touched either by the silver stick, or by 
cotton wool dipped in pure lactic acid, give 
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rise to a sharp stab of pain referred to one 
or other side of the lower abdomen. The 
application of the volsellum to the anterior 
lip of the cervi.x may likewise give rise to a 
similar transient stab of pain. The onset 
of pain w'as frequently ’ delayed for 10 
minutes, and in one case for as long as 
4 hours. The second and third applications 
of the silver stick were usually accompanied 
by a diminishing degree of pain. 

The Site of the Pain. 

In the case of nearly every patient who 
experienced pain it commenced, somewhat 
surprisingly, in the middle line, usually at a. 
point about one third of the distance from 
the symphysis pubis to the umbilicus. 
From there it radiated across the lower 
abdomen, so that the whole area below a 
line drawn between the two anterior 
superior Oiac spines was involved. The pain 
was commonly localized to this area, but 3 
other sites were not infrequently involved : 
(a) the back; (b) over the iliac crest on 
either side, about a third of the distance 
from the anterior superior iliac spine to the 
. vertebral column, and (c) down the inner 
sides of the thighs reaching for about a third 
of the distance to the knees. (See Figs, i 
and 2). 

These are the identical areas to which 
both labour pains and the pain of dys- 
menorrhoea are referred, and the skin 
covering these areas is supplied by branches 
of the 1st lumbar nerve. Three different 
methods have been used for delimiting 
dermatomes. Sherrington, working with 
monkeys, cut a number of posterior nerve 
roots leaving but one isolated root intact, 
and subsequently investigated the res- 
ponses to. painful cutaneous stimuli. 
Foerster” found surgical reasons for adopt- 
ing the same technique in man. Head'" 
mapped out the dermatomes bj’’ studying 
the cutaneous eruptions of herpes zoster and 
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it is interesting to note that his m • obsteteics and gynaecology 

contiguous and not overlapping S”were ■»«« 

ose noted by Sherrington. KelWen"' InraV n ? 
mapped the dermatomes of the body bv •? abdomen of the 

injec ing hypertonic saline solution ^nto that thk 

muscles and into the deep interspino4 condition permanently cured the 



Fig. I. 


S = anterior superior iliac spine; M=mons veneris 
The shaded regions indicate the cutaneous areas on 
the ariterior surface of the body to which uterine 
pain is referred. These areas are supplied by 
branches of the first lumbar nerve. 


I = level of iliac crest; A = the tip of the left trans- 
verse process of the second lumbar vertebra; the 
numeral 5 denotes the spine of the fifth lumbar 
vertebra. A is the point of emergence of tlie left 
first lumbar nerve and this area is usually tender 
to deep pressure in women who suffer from dys- 
menorrhoea. The other shaded regions indicate 
the cutaneous areas on the posterior surface of the 
body to which uterine pain is referred, i.e. the 
hips' and the back. These areas are supplied by 
branches of the first lumbar nerve. 


ligaments of the vertebral column. So far 
as I am aware this is the first occasion that 
the first lumbar dermatome, or any other, 
has been determmed by direct stimulation 
of a viscus . (Compare Figs . i , 2 , 3 and 4) . 
It may here be noted that in certain cases 
in which one or other ovary was tender, 
and the site of chronic ovarian pain, the 


T/ie Intensity of Pain. 

In some cases the pain caused was intense 
and more severe than that associated with 
dysmenorrhoea. The only drug which 
afforded relief in such cases was morphia, 
although aspirin was usually reasonably 
efficacious, 
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Fig. 3. 

The ventral distribution of the first lumbar dermatome: A according to Foerster; 
B according to Head; and C according to Kellgren. These authors attempted to demarcate 
all the dermatomes of the body, and it is not easy to be sure of the exact boundaries they 
intended for any single dermatome. S=Ant. Sup. Iliac Spine. 



Fig. 4. 

The dorsal distribution of the first lumbar dermatome : A according to Foerster; 
B according to Head; and C according to Kellgren. A denotes lumbar spine. 
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Cutaneous Hyperalgesia and 
Hyper aesthesia. 

The pain referred to the lower abdomen 
was frequently-associated with an apparent 
hyperalgesia of the skin, but the severity 
of the pain made it difficult to make any 
satisfactory observations. Stroking the 
affected skin lightly with the finger, or with 
cotton wool, was considered definitely 
unpleasant and was sometimes described as 
painful. It was not found possible to come 


to any conclusion with regard to any 
altered perception of heat or cold but in 
some cases there appeared to be a heigh- 
tened perception to cold. It can, however, 
be asserted with confidence that any altera- 
tion which may have occurred in cutaneous 
sensibility disappeared with, and did not 
outlast the uterine pain. 

The Prevention of Pain 

It was sometimes found possible to 
prevent all pain by previously infiltrating 
the cervical mucosa at the level of the 
■internal os with a i per cent solution of 
novocain, but not always. The discrep- 
''ucy in the results may possibly be 
attributable to the fact that the procedure 
presented considerable technical difficulties. 
On the other hand it was not found possible 
on any single occasion to relieve the pain 
by this procedure after the silver stick had 
been applied. It is a remarkable fact that 
if the silver stick be applied while the 
patient is under a general anaesthetic the 
subsequent pain is negligible. This is all 
the more remarkable as the treatment is 


times be necessary to resort to- morphia. It 
is a somewhat surprising fact that in many 
cases considerable relief of pain was 
afforded by removing the vaginal plug, 
seeing that the sensory supply of the vagina 
derives from sacral nerves. The pain over, 
the iliac crests could easily be abolished by 
infiltrating the subcutaneous tissues at the 
points where the nerves (branches of the 
1st lumbar nerve) pass in close relation to 
the bone. The abdominal pain could 
usually, but by no means always, be com- 
pletely relieved for a time 'by infiltrating 
the ilio-hypogastric and ilio-inguinal 
nerves where they pass in close relation to 
the anterior superior iliac spines, and as a 
rule the injection of some lo c.cm. of a 2 
per cent solution on either side sufficed. 
The relief so occasioned lasts for less than 
one hour; although similar injections relieve 
the abdominal pain of dysmenorrhoea for 
several hours, if not completely. The 
relatively short time of immunity from pain 
thus procured in these patients may find its 
explanation in the fact that the pain is con- 
tinuous, whereas in dysmenorrhoea it is 
spasmodic. I suggest that the differences 
encountered in the alleviation of the abdo- 
minal pain associated with dysmenorrhoea 
and that associated with the application of 
the silver stick to the cervical mucosa has 
an e^cplanation similar to that already 
suggested for the divergence in the results 
recorded by Morley*' on the one h^d, and 
Woolard, Roberts and Carmichael on the 

The pain following the application of the 
silver stick to the cervical mucosa was so 


^allyfinish^effir^^co— ^ .d to its onset 
The significance of this observaton distribution that it is not proposed io 

be discussed later. A table (1 able I) is, 

The Relief of Pain Caused by the however, appended which shows the results 
■ Application of the Silver Slick. obtained in 41 consecutive pahents so 

It hJalready been stated that the pam .“Tre 

XedX - WhTngh U -a. decade of life. Only 5 of 
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patients came for treatment solely because 
of dysmenorrhoea, but the majority of 
women in group 2 suffered from painful 
menstruation in addition to abdominal 
pain. It may be recorded that 5 out of 
the 12 women in this group e.xperienced the 
most severe pain subsequent to the treat- 
ment over one or other ovaIy^ It is also 
of interest to note that this procedure so 
frequently caused vomiting, because, 
except in isolated instances, the pain was 


Table I. 


Condition treated 

No. of 
patients 

Xo. 

who Site of pain 


Vo- 

mited 

pain .•\bdo. 

Back 

Hips 

pain 

Group I. Dysmenorrhoea 

5 

5 4 

3 

0 

4 

3 

Group 2. Chronic salpingitis and salpingo- 







oophoritis 

12 

II 10 

4 

I 

6 

5 

Group 3. Leucorrhoea, and cervical erosion 

21 

7 7 

2 

0 

r 

I 

Group 4. Arthritis ' ... 

3 


0 

0 

X 

I 




paper: "If the examining fingeis are 
placed on the cervix and this be moved 
laterally, antero-posteriorly, and upwards, 
it is found that in health a considerable 
amplitude of displacement can be obtained 
in all these directions, and that even at its 
maximum this displacement is painless. 
In cases of cervicitis, on the other hand, 
this mobility is commonly restricted, and in 
those cases in which pain is present any 
attempt to displace the cervix at once pro- 
vokes the symptom in the location in which 
it has been complained of byr the patient, 
be it in the iliac fossa, the back, or the 
bowel." I confess that for ma.ny years I 
considered these claims excessive, and for 
two main reasons. In the first place I did 
not believe that such pain could arise in 
the cervix, and in the second I considered 


not severe. It will be recalled that the 
2nd stage of labour is frequently ushered 
in by emesis. Visceral pain clearly belongs 
to the deep type of pain. 


Therapeutic Results. 

This is a convenient point at which to 
make a brief digression in order to evaluate 
the therapeutic results of this treatment. 
Young*' has been the chief exponent in this 
country of the view that chronic cervicitis 
may cause pain in the pelvis and lower 
abdomen, dyspareunia, bladder and men- 
strual troubles, together with a disturbance 
of the general health manifested by such 
symptoms as undue fatigue, headache, 
arthritis and cardio-vascular disturbances. 
Cervicitis is easily provoked but with 


difficulty cured. The intractibility of the 
condition is due to the natural cry'^pts and 
crevices which occur in the cer\'ical mucosa 
no less than to the racemose structure of the 
cervical glands. Infection tends to become 
locked up in the recesses of the glands in 
the deeper layers of the cer\dx, while the 
consequent swelling of the tissues militates 
against drainage. 

The diagnosis of the condition can be 
made with ease, and I will quote from his 
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bladder. There -is. nevertheless, some 


obvious cervicitis so commonly occurred 
without causing any symptoms other than 
leucorrhoea. I am now satisfied that pain 
of a severe nature can arise in the cervix, 
and that the same stimulus can provoke 
pain in some women and none in others, 
and can therefore confirm Young’s main, 
and very important contentions. 

The symptoms he, and others describe 
can clearly be attributed to three main 
factors (a) toxaemic absorption, (b) local 
extension of infection, and (c) referred pain. 

Toxaemic absorption. It is recognized 
that arthritis can arise from a gonococcal 
infection of the cervix and be cured by 
treatment limited to the cervix. I am satis- 
fied that other forms of arthritis, no less 
than the other disturbances of the general 
health above enumerated, can arise from a 
chronic infection of the cervix. Indeed, 
there is reason to suppose that chronic 
cervicitis is the most potent source of 
chronic infection in a woman. 

Local extension of infection. Cervicitis 
’’^y be primary, and extend through the 
■ jafametric tissues to involve the pelvic 
wlon, bladder^® and ovaries. Conversely, 
it may represent an extension, and one of 
the late sequelae of a generalized pelvic 
infection. In either case it is easy to under 


evidence^ which suggests that this simple 
explanation does not represent the whole 
truth. In the first place amelioration of 
the bladder symptoms may occur long 
. before the cervicitis is cured, and without 
any change in the urine, which may con- 
tain as many pus cells after the symptoms 
have cleared up as it did before the treat- 
ment was commenced. In the second 
place the trigone of the bladder is in closest 
proximity to the cervix, and pain from this 
part of the bladder is not referred to the 
suprapubic region . F urther, we know that 
painful haemorrhoids, and haemorrhoids 
which have been injected, sometimes cause 
frequency of micturition, and it must be 
assumed that this symptom so caused 
represents a “ nervous "phenomenon, not- 
withstanding the fact that pain from 
haemorrhoids is conveyed by sacra! 
nerves. For these reasons I think it not 
improbable that frequency of micturition 
may result from irritation of cervical 
nerves. * This conclusion is strengthened by 
the fact that chronic ovarian pain may 
sometimes be cured by the application of 
the silver stick to an apparently healthy 
cervical mucosa. 

Most authorities are content to treat 
cervicitis, after the canal has been dilated, 
with three sweeps of the thermocautery. 


stand how such symptoms as dyspareunia, 

polvuria, and pain associated with the large The advantage of the method I have 
bowel could arise. cated lies iu the fact that the wh* of he 

Referred fain. The problem which is mucosa is treated, ” 

particularly relevant to this study, and away in a cone-shaped ° ^ 

peculiarly difficult to elucidate, is to what some 3 to 5 _ ^ays^ater ^ 

deeree the symptoms associated with itself is not painful, but the subs q P 
ceSs can be Stributed to irritation of demands either that .t b^anrcd otd^under 
the cervical nerves. Discussion will here anaesthesia or *3 

be limited to bladder symptoms. It is drugs be given. 

beyond dispute that some cases j Relief of Labour Pains bv Loou. 

quency may be cured by treatment confined Anaesthesia. 

to the cervix. Such treatment might . ^ f the pain occasioned by the 

Si CrXin^ of v^a^ina and vulva, the 
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pangs of childbirth differ in no way from 
dysmenorrhoea, except in degree. Low 
spinal anaesthesia, adequate for operations 
on the vagina, cervix and rectum, affords 
no obvious relief to a woman in the 2nd 
stage of labour, although the pain occa- 
sioned by the stretching of the vagina is 
abolished. On the other hand, the pain 
associated with the ist stage of labour 
may be banished merely by anaesthetiz- 
ing the skin of the lower abdomen. If at 
this time the ilio-hjqjogastric and ilio- 
inguinal nerves are infiltrated with an 
adequate amount of a suitable solution of 
some local anaesthetic as they pass in close 
relation to the right anterior superior iliac 
spine, all the pain associated with uterine 
contractions immediately disappears from 
the right side of the abdomen. This result 
I found invariable. If now the corres- 
ponding nerves on the left side be similarly 
anaesthetized, it frequently happens that 
pain over the iliac crests, hitherto unappre- 
ciated, becomes severe. The nerves con- 
cerned, as has already been stated, can be 
easily anaesthetized, and then, curiously 
enough, pain in the region of the raons 
veneris and the inguinal canals may be 
appreciated. It is remarkably easy to 
abolish pain from one side of the abdomen 
and from the iliac crests, but it is extremely 
difficult to eliminate all abdominal pain 
associated with the uterine contractions. It 
would seem evident that if pain referred 
to the distribution of one set of fibres is 
abolished, it is appreciated in undiminished 
intensity in areas, hitherto painless, which 
are supplied by nerves which have not been 
anaesthetized. Unless all the nerves con- 
cerned are anaesthetized the woman is not 
conscious of much relief of pain. 

A similar experience is encountered 
when attempts are made to treat chronic 
shoulder pain by the injection of a local 
anaesthetic. It has already been stated 
that a woman in the 2nd stage of labour 


e.xperiences little, if any relief of pain 
from a low spinal anaesthetic. In any given 
individual the sum total of pain at any 
given stage of labour would appear to be 
fairly constant, and the relief of one area 
concerned accentuates the pain referred to 
others. The converse of this law is demon- 
strated by the relief afforded by the applica- 
tion of a mustard plaster in the treatment 
of locah’zed pain. 

I have many times succeeded in abolish- 
ing all pain, but if this is effected too early 
the patient goes out of labour. On only 
2 occasions have I succeeded, by a com- 
bination of the local anaesthesia here des- 
cribed, together with blocking the puden- 
dal nerves in the ischio-rectal fossa, in 
rendering both the 2nd stage of labour and 
delivery absolutely painless. This form 
of anaesthesia during childbirth probably 
has no wide application, but the most suc- 
cessful results are likely to follow blocking 
the first lumbar nerve as it emerges on 
either side, together with both pudendal 
nerves. 

Part II 

The Viscero-Motor Reflex. 

Mackenzie postulated that an irritable 
focus in the spinal cord, occasioned by 
afferent visceral stimuli, stimulated not 
only the sensory but also the motor nerves 
of the same segment. This he regarded as 
a protective mechanism. We may con^ 
sider the implication of this hypothesis in 
relation to uterine pain. He assumed*'*’ *" 
that the stream of non-painful impulses 
travelling in the sympathetic pathways 
reaches “the pain scheme”' (in the 
spinal cord) “ at the synapses X, where 
the cerebrospinal and autonomic nerves 
meet.” “The abnormal stimulus spreads 
beyond the sympathetic centre” (in the 
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posterior horn of the first lumbar segment) always come into play. Secondly, it may 
and affects nerve cells in its immediate be observed that the rigidity may either be 
neighbourhood. The cells so stimulated generalized or strictly localized. The 
react according to their function . . . the uterus, ovaries and Fallopian tubes are 
motor producing contraction of muscle." innervated by the first lumbar nerve. 
Now it is obvious that there are no motor Unilateral salpingo-oophoritis is associated 
cells in the posterior horn of the first lumbar with muscle guarding of the lower abdomen 
segment, and it is a fact that contraction limited to the same side, where as toxaeraic 
of the abdominal musculature is almost accidental haemorrhage causes the most 
entirely affected by the lower intercostal intense board-like rigidity of the -whole 
nerves. We will however assume that abdomen, such as is seen in no other 
Mackenzie had in mind a reflex effected by abdominal emergency. It is difficult to 
intercommunicating fibres in the cord for understand how a "commotion” in the 
which experimental proof has been re- first lumbar segment of the cord can deter- 
ported. mine" which fibres of the abdominal muscu- 


Miller and Simpson® have caused con- 
traction of the abdominal musculature, and 
movements of the hind legs in decapitated 
cats by centripetal stimulation of the 
mesenteric nerves, and also by traction on 
the stomach or its mesentery. McSwiney 
and Downman” have obtained similar re- 
sults by pinching the duodenum or the head 
of the pancreas, and also by scraping or 
heating the serous coat of the gut. They 
found that the viscero-motor responses 
sometimes deteriorated to extinction with- 
>ut noticeable change occurring in the 
^general reflex activity of the limbs. Lewis 
and Kellgren®" obtained the above res- 
ponses by pinching the pancreas. 

Lewis and Kellgren also caused palpable 
rigidity and deep tenderness of the lowest 
part of the abdominal wall, together with 
retraction of the testicle of the correspond- 
ing side in man, by injecting hypertonic 
saline solution into the first lumbar liga- 
ment. The significance of this experiment 
is lessened by the fact that the saline 
solution might have stimulated not only the 
somatic sensory, but also the relevant 
visceral-afferent nerves. 

If now we turn to the clinical manifesta- 
tions of the "viscero-motor reflex ” several 
observations may be made. _ In the first 
place this protective mechanism does not 


lature should contract to effect this varied 
and selective rigidity. 

The most important observation of all is 
that, so far as I am aware, abdominal 
rigidity is nearly always, if not always 
associated with pain. It disappears under 
light anaesthesia, and is abolished by an 
injection of morphia. So far as is known 
light anaesthesia has no effect on the spinal 
cord. The action of morphia varies widely 
in different animals. In the dog and in 
man it depresses the pain apperception 
centre and stimulates the vomiting and 
salivary centres, but in therapeutic doses 
has no known effect on the spinal cord. 
The evidence with regard to the spinal cord 
is based on the response of somatic nerves, 
and the possibility cannot be excluded that 
morphia exerts a selective action, either on 
the visceral-afferent nerves tliemse ves or 
on their synapses. The stream of impulses 
continues to reach the cord after the sensa 
tion of pain is abolished, and the rigidity 
should continue, unless it can be shown that 
both light anaesthesia and morphia do in 
fact exert a selective action either on the 
visceral-afferent nerves or on their syn- 

^^K^pis and Gerlach®' report that the 
abdominal rigidity associated with visceral 
disease niay be abolished by the paraver 
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bral injection of a local anaesthetic. I'“ 
have, instanced a still more striking 
phenonienon. The woman suffering from 
toxaenuc accidental haemorrhage of the 
concealed variety is very ill and in great 
pain. The uterus remains in tonic contrac- 
abdomen e.xhibits a board-like 
rigidity. The foetal parts cannot be felt, 
and the foetus is invariably dead. In such 
acase I infiltrated the ilio-hypogastric and 
iho-inguinal nerves with a 2 per cent solu- 
tion of novocain, using 10 c.cm. on either 
side. ^ The result was astonishing. All 
pain disappeared and the abdomen became 
soft, so that the foetal parts could be felt 
'VI th ease, and the patient was able to lie 
on her back in comfort. Not long after- 
dehvered herself of a stillborn 
child. The placenta followed almost 
immediately afterwards, together with a 
mass of old retro-placental blood. It is 
impossible to reconcile this event with 
Mackenzie’s yiscero-motor hypothesis, for 
anaesthetization of the skin of the lower 
abdomen could not” conceivably affect an 
area of commotion in the spinal cord which 
IS occasioned by a stream of impulses from 
the uterus. . 

the knee jerk, 
ther occurs in repetitive form or it does 

neither analogy nor 
refl^v assumption that such a 

selective and so varied as to 
cause muscle-guarding limited to one side 

generali^Jd^ abdomen'in some cases, and 
NeUwt in others, 

response ^"®c-jerk nor the plantar 

mo?pSS. ^ 

hmited^to abdominal rigidity 

tarily maintained 

able to marnfa- * therefore reason- 

activity of a reLv represents the 

refie.x e.xists is afforded ^ 

B expenments per- 
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formed on animals. The question at issue is 
whether it is, as is now generally accepted, 
a purely spinal reflex. It is possible that the 
refie.x arc was in some manner broken by 
the paravertebral injections of Kappis and 
Gerlach. It might further be contended, 
although I think with considerable diffi- 
culty, that the subliminal impulses nor- 
mally travelling in the relevant cutaneous 
sensory nerves are essential to the reflex. 

It may therefore be concluded that 
abdominal rigidity rarely, if ever, occurs 
apart from pain, and is abolished by any 
procedure which abolishes the pain. This 
fact offers a strong argument in support of 
the view which I have advanced that the 
sensorium is involved in the “viscero- 
motor refle-x." This argument does not, 
however, amount to proof because it is pos- 
sible that morphia, ether, and other general 
anaesthetics may exert a specific action on 
the visceral-afferent nerves or on their syn- 
apses in the cord. It is, however, of interest 
to note that McSwiney and Downman^’ 
were impressed with the lack of correspon- 
dence behveen the general reflex activify of 
the hind h’mbs and the responses to visceral 
stimulation. They moreover found that 
transection of the spinal cord in the upper 
thoracic region markedly increased the 
motor responses to visceral stimulation in a 
decerebrate cat. This observation accords 
with, although it does not of necessity 
support the contention that central co- 
ordination is normally involved in the 
“ viscero-motor reflex.’’ 


SUM-MARY. 

1. Evidence is given which proves that 
the uterus, an abdominal viscus innervated 
by the sympathetic nervous system, is 
supplied by sensory nerves. 

2. Uterine pain is a referred pain and 
there is no evidence of any deep, localized 
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Uterine pain (the splanchnic pain of Ross). 
The quality of the pain is of the deep type. 

3. Uterine pain is always referred to 
areas of skin supplied by branches of the 
1st lumbar nerve, and can usually Be 
abolished by anaesthetizing the cutaneous 
areas to which it is referred. 

4. The pain arising from, or provoked in 
the uterus probably affords the most 
accurate delimitation of the ist lumbar 
dermatome. 


pain is localized to the centre of the lower 
abdomen, while ovarian pain is usually 
limited to the side of the offending, ovar)'. 
Chronic ovarian pain may frequently be 
cured by treating the cervical mucosa with 
the silver stick. 

10. Evidence is adduced to suggest that 
the so-called “ viscero-motor refle.x” in- 
volves central co-ordination. ' 


5 . Uterine pain, in no way differing from 
that associated with dysmenorrhoea and 
labour, may be provoked in certain cases 
by applying a stick of silver nitrate to the 
cervical mucosa. It is probable that the 
endometrium is as, if not more sensitive 
than the cervical mucosa to this stimulus. 

6. The most remarkable fact about this 
treatment with the silver stick is that it 
causes intolerable pain in some women and 
none in others. It is difficult to recall any 
other example in medicine where the same 
insult evokes such varied responses. 

;■ 7. The cervix is not an inert structure, 
,for the introduction of the silver stick 
frequently causes it to evince marked 
spasm. Pain is not usually experienced 
while the spasm lasts, but commences after 
the internal sphincter relaxes. 

8. Tenderness to deep palpation over the 
tip of the transverse process of the 2nd 
lumbar vertebra, particularly on the left 
side, is almost invariably elicited in women 
who suffer from dysmenorrhoea. The^ dys- 
menorrhoea can often be cured ^ for 
some months by one or more applications 
of the silver stick to the cervical mucosa. 

9. Pain from the ovjiiies and fundus of 
the bladder is likewise referred to the lower 
abdomen, and to cutaneous areas suppBed 
by the ist lumbar nerve. The bladder 


II. The observations and experiments 
which have been recorded are opposed to 
the hypothesis advanced by Lennander and 
modified by Morley. 
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^Investigation of the Serum Protein Balance in Normal and 
Toxaemic Pregnant Women 

BY 

E. M0ller-Christensen, M.D., 

First Assistant, Royal Maternity Hospital, Copenhagen 

;AND 


J0RGEN E. ThYGESEN, M.D, 

Lecturer in Radio-Biology, University of Copenhagen. 


We all know that whenever a pathological 
process takes place in the animal organism 
it will always interfere more or less 
markedly with the protein balance of the 
organism. Under norrnal conditions this 
balance remains at a strikingly constant 
level. Also pregnancy, which cannot be 
regarded as a pathological process but 
which nevertheless strains the female 
organism very considerably, brings about 
marked shifts in the protein balance. 
It is therefore easily understood that the 
balance is shifted still further, if the 
pregnancy is complicated by pathological 
processes.. 

Surgeons and physicians have fully 
realized the great therapeutic importance 
of keeping not only the protein balance, but 
also the water and salt balances of the 
organism within normal limits. But 
obstetricians seem but slowly to become 
aware of the special field within the patho- 
logy of pregnancy and parturition, where 

* The investigations were carried out with 
financial support from P. Carl Petersen’s Fund 
(to E. Moller-Christensen) and from Kraftondet 
(the Cancer Funds) as well as private means (to 
J. E. Thygesen). Read before the Danish Society 
for Gynaecology and Obstetrics on February 28th, 
1946. 


pronounced shifts occur in these 3 kinds 
of balance, and where further investiga- 
tions might — as in surgery and internal 
medicine — be able to give fresh information 
on the origin of the disease and possibly 
lead the treatment on to new lines. 

The disease consdered here is the so- 
called toxaemia of pregnancy, a term which 
dates back several hundreds of years, but 
which is actually irrational. It is true that 
all the signs and symptoms, or at least 
most of them, can be produced if the 
pregnant woman is exposed to poisoning 
with some substance or other; but, despite 
intensive search, we have not so far suc- 
ceeded in demonstrating any poison 
organism of the pregnant woman which 
might give rise to the disease. A great 
many theories have been advanced m e 
course of time concerning the genesis an 
mode of action of this hypothetical su 
stance, but the origin of the disease is 
precisely as mysterious as it was in the da} = 
of Hippocrates. When we continue to U;e 
the term "toxaemia of pregnancy h b 
because we have not got a more adequa e 
expression at present for the disease m 
question. (See however Thygesen an 
M0ller-Christensen.‘) . . , 

The paper here presented deals main v 


328 



INVESTIGATION OF SERUM PROTEIN BALANCE 


329 


with, our investigation of the protein shifts 
in serum. As, however, the protein balance 
and the water balance are interdependent 
to. a very great extent, it is impossible to 
keep these bvo things apart. We shall there- 
fore refer also to some of the results we 
found concerning changes in the fluid 
balance in the hection where the results of 
the protein examinations are discussed. 

Investigations. 

The method of analysis applied by us for 
serum protein determinations and for 
fractioning of the proteins has been des- 
cribed by us elsewhere.' We therefore give 
no further account of it here, but refer the 
reader to Table I, which gives an idea of 
the accuracy of this method. 

None of &e results of analysis indicated 
in Table I occur in the remainder of our 


the serum, for which reason the words 
albumin and globulin have been put in 
quotation marks. 

Besides, by our own-method all the sera 
have been examined by the method of total 
protein determination indicated by Bing."* 
The results are given for each individual 
case in the following tables. 

The blood tests were in all cases made 
in the morning after 12 hours of absolute 
fasting. The blood was taken from a vein 
in the arm during the shortest possible 
stasis. Immediately after the coagulation 
of the blood the serum was separated by 
centrifuging and placed in a refrigerator 
until the analysis could be made. 

Cases under Review. 

The persons examined can be divided 
into 3 groups; I, normal non-pregnant 


Table I. 

Total protein in serum, partly found, partly calculated as the sum of the 
found amounts of serum albumin and serwn globulin. 



“ Albumin " 

“Globulin” 

Total protein 

Difference 




Serum No. 

found 

found 

Calculated Found 

.'Absolute % 


0/ 0/ 0/ 0/ 0/ 

/o /O 7o /o /o 


I. 

Normal puerperium 

6.25 

I. 10 

7-35 

7.30 

0.05 

0.7 

2. 

Normal pregnant women . . . 

4-57 

I. 00 

5-57 

5.62 

0.05 

0.9 

3 - 

Toxaemic patient 

5.51 

1.32 

6.83 

6.72 

' O.II 

1.6 

4 - 

Normal pregnant women ... 

5-09 

0.86 

5-95 

5-87 

0.08 

1-3 

5- 

Normal pregnant women . . . 

5.56 

0.83 

6.39 

6.44 

0.05 

0.8 

6. 

Normal pregnant women . . . 

5.61 

0.90 

6.51 

6.46 

0.05 

0.8 

7 - 

Normal non-pregnant women 

5.85 

1.09 

6.94 

6.97 

0.03 

0.4 

8. 

Normal non-pregnant women 

5-85 

1.06 

6.91 

6.91 

0.00 

0.0 

9 - 

Toxaemic patient 

4.12 

0.75 

4.87 

4.98 

O.II 

2.2 

10. 

Normal puerperium 

5.60 

1.77 

7-37 

7-37 

0.00 

0.0 


Average 

5.40 

1.07 

6.47 

6.46 

O.OI 



work, because for practical reasons the 
sodium sulphate solution used for fraction- 
ing of the proteins was weaker in these 10 
control experiments than in the others. 
Thus the values fovmd do not denote the 
actual amounts of albumin and globulin in 


women; II, normal pregnant women ; III, 
toxaemic pregnant women. 

The normal and the toxaemic pregnant 
women were patients of the Rigshospital, 
Copenhagen, and the normal non-preg- 
nant women were pupils of the school of 
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midwifery. The latter were given the same 
food as the normal pregnant women in 
order to avoid differences in protein values 
due to different standards of living. The 
toxaemia pregnant women were living on 
the diet always prescribed in cases of tox- 
aemia, that is a " sick " diet poor in salt, 
1,000 ml. of fluid per day, and, of course, 
the necessary addition of vitamins. This 
sick diet is not poor in proteins, and an 
extra amount of protein was often added. 
The normal pregnant women were not 
kept in bed. 


7.16 per cent, namely serum albumin 4.67 
per cent and serum globulin 2.49 per cent. 
The mean of the albumin /globlin quotient 
was 1.94. 

A comparison with Bing’s method shows 
that the two methods give fdirly conform- 
able results, both as regards fte average 
values and as regards the minima and 
maxima. 

Group II. 

Group II comprised 20 normal pregnant 
women in the 2 last months of pregnancy 
(3 in their gth month .and 17 in their loth 


Table II. 

Serum protein, per cent in 20 normal non-pregnant women. 


Serum ‘ 

No. 

Total 

protein 

% 

Albumin 

% 

Globulin 

% 

Per cent protein as 
Albumin Globulin 

Alb. /Glob, 
quotient 

Total 
protein 
A.M. Bing. 

I. 

7-58 

4.92 

2.66 

65 

35 

1.86 

6.9 

2. 

7.21 

4.72 

2.49 

65 

35 

1.86 

8.5 

3 - 

6.56 

4.78 

1.78 

73 

27 

2.70 

8-5 

4 - 

7-34 

4-56 

2.78 

62 

38 

1.63 . 

8-3 

5 - 

7.87 

5-34 

2.53 

68 

32 

2-13 

7-4 

6. 

7-51 

4.72 

2.79 

63 

37 

1.70 

6.5 

7 - 

6.67 

4-32 

2-35 

65 

35 

1,86 

7-1 

8. 

7.21 

4.22 

2.99 

59 

41 

1.44 

7.0 

9 - 

7.64 

3-66 

3-98 

48 

52 

0.92 

6.9 

10. 

7.20 

4-30 

2.90 

60 

40 

1.50 

6.9 

IX. 

7.42 

5-16 

2.26 

70 

30 

2-33 

7.0 

ra. 

6.g6 

4-44 

2.52 

64 

3O 

1.78 

7.0 

13 - 

7.18 

4.80 

2.38 

67 

33 

2.03 

7 -r 

14. 

7-23 

5.08 

2.15 

70 

30 

2.33 

7-7 

15 - 

7-24 

5-25 

1.99 

73 

27 

2.70 

7-5 

16. 

7.19 

4.22 

2.97 

59 

41 

1.44 

7-4 

17 - 

6.10 

4.81 

1.29 

79 

21 

3-78 

6.2 

18. 

6.II 

4 - 3 & 

1-75 

71 

29 

2.45 

7.2 

19. 

7.01 

4.60 

2.41 

66 

34 

1.94 

6.9 

20. 

7.80 

5.02 

2.78 

64 

36 

1.81 

7.0 

Average 

7.16 

4.67 

2.49 

66 

34 

1.94 

6.95 

Minimum 

6.10 

3.66 

1.29 

48 

21 

0.92 


Maximum 

7.87 

5-34 

3-98 

79 

52 

3-78 

7-7 


Group I. 

Group I comprised 20 normal non-preg- 
nant women between the ages'of 24 and 
oc The results of the analyses have been 
Stered in Table II, from which it appears 
that the average value of total protein was 


month). In none of these cases did the 
urine contain protein or pathological 
cellular elements of any kind. The sys 01c 
blood-pressure did not exceed 125 mm. b- 
and there was no oedema. No more im 
during pregnancy did these women pre.se 
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toxaemic signs and symptoms during par- 
turition or the puerperium. 

The results of the analyses appear in 
Table III, which indicates the following 
average values : total protein, 6.18 percent; 
serum albumin, 3.75 per cent; serum 
globulin, 2.43 per cent; albumin /globulin 
quotient, 1.54. 

While there was found a somewhat close 
accord between the results obtained by 
Bing's and our methods in the cases of non- 

Table III. 


Serum protein , per cent , in 20 normal pregnant women . 


Serum 

No. 

Month 

of 

preg. 

Total 

protein 

% 

Albumin 

% 

Globulin 

% 

Per cent 
protein as 

Alb. Glob. 

Alb. /Glob, 
quotient 

Total 
protein 
A.M. Bing 

% 

I. 

10 

3-96 

4.05 

1.91 

68 

32 

2.12 

5-0 

2. 

10 

6.28 

3-82 

2.46 

61 

39 

1-55 

5-9 

3 - 

10 

6.16 

3-88 

2.28 

63 

37 

1.70 

6.0 

4 - 

10 

7.04 

4.14 

2.90 

59 

41 

1-43 

5-7 

5 - 

10 

6.68 

4.05 

2.63 

61 

39 

1-54 

5-8 

6. 

10 

5-65 

3-43 

2.22 

61 

39 

1-54 

5-7 

7 - 

10 

6.51 

3-95 

2.56 

61 

39 

1-54 

5.8 

8. 

10 

6.23 

3-71 

2.52 

60 

40 

1-50 

5-5 

9 - 

10 

6.30 

3.88 

2.42 

62 

38 

1.63 

5-5 

10. 

9 

6.31 

3.88 

2-43 

62 

38 

1.63 

5*5 

II. 

10 

6.04 

3-39 

2.65 

56 

44 

1.27 

5-9 ' 

12. 

10 

6.41 

3.60 

2.81 

56 

44 

l'.27 

6-5 

13 - 

10 

5-73 

3-63 

2.10 

63 

37 

1.70 

6.0 

H - 

10 

6.10 

3-66 

2.44 

60 

40 

1.50 

5-9 

15 - 

10 

5-99 

3-77 

2.22 

63 

37 

1.70 

6.0 

16. 

9 

5.82 

3-77 

•2.05 

65 

35 

1.86 

5-7 

17- 

10 

5-57 

3 - 6 i 

1.96 

65 

35 

1.86 

5*5 

' 18. 

10 

6.01 ■ 

3-49 

2.52 

58 

42 

1.38 

5-6 

19 - 

10 

6.45 

3-78 

2.67 

59 

41 

1-44 

5-5 

20. 

9 

6.26 

3-55 

2.71 

57 

43 

1-33 

5-8 

Average 

6.18 

3-75 

2-43 

61 ■ 

39 

1-54 

5-72 

Minimum 

5-57 

3-39 

1.91 

56 

32 

1.27 

5-0 

Maximum 

7.04 

4.14 

2.91 

68 

44 

2.12 

. 6.5 


the total protein value to lie i g. per 100 ml. 
lower in the latter than in the former cases, 
namel}' 6.18 and 7.16 per cent respectively. 
This reduction in total protein seems to be 
due exclusively to a decrease in the amount 
of serum albumin, which was 3.75 per cent 
in normal pregnant women and 4.67 per 
cent in non-pregnant women. The amount 
of globulin was practically the same in both 
groups (2.43 percent in the former and 2.49 
per cent in the latter). 


pregnant women, there proved to be some 
difference as regards the normal pregnant 
women, in so far as the values were found 
to be 5 to 10 per cent lower when calculated 
by Bing’s method than when calculated 
by ours. 

A comparison between the average 
values of normal non-pregnant women and 
normal pregnant women (Table IV) shows 


In other words the balance of the serum 
protein fractions proved to have shifted 
towards the globulins — the coarsely dis- 
perse phase of the proteins — a fact which 
manifested itself by a change in the albu- 
min/globulin quotient amounting to 1.94 
in the non-pregnant women and 1.54 in the 
normal pregnant women. 

E.xpressed as percentages the shift means • 



332 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


a fall in the amount of albumin from 66 per 
cent in non-pregnant women to 6i per cent 
in normal pregnant women, and a rise in 
the amount of serum globulin from 34 per 
cent in the former to 39 per cent in the 
latter. 


Mild cases : No, or but moderately, 
visible oedema. Systolic blood-pressure 
not exceeding 150 to 160 mm. Hg. Albu- 
minuria not over 3 or 4 per mille (Esbach) 
in 24 hours’ urine. No, or but moderate, 
headache. Occasionally slight visual dis- 


.Table IV. 

Aveyage values 0} results of protein analyses in non-pregnant and normal pregnant 
women, in cases of mild and severe toxaemia/, and in eclampsia patients. 


Serum protein analyses, a.m. 


• 

Bing 


Th. and M. 

-C. 


Total 

protein 

- % 

Total 

piotein 

% 

Albumin 

% 

Globulin Alb. /Glob. 

% quotient 

Non-pregnant women 

7.0 

7.16 

4.67 

2.49 

1.94 

Normal pregnant women 

5-7 

6.18 

3-75 

2-43 

1-54 

Mild toxaemia 

5-3 

5-95 

3.26 

2.69 

1. 21 

Severe toxaemia 

50 

5-40 

2.91 

2.49 

1. 17 

Mild and severe toxaemia ... 

51 

5-63 , 

. 3 -o 6 

2-57 

1. 19 

Eclampsia 

5-1 

5-56 

3-27 

2.29 

1-43 


. Group III. 

The third group comprised 24 toxaemic 
regnant women, namely 10 cases without 
dclampsia and 5 cases with eclampsia. 

The cases without eclampsia were again 
divided into 2 sub-groups : 8 mild cases of 
toxaemia and ii severe cases. 

Such a division, which is made on the 
basis of the clinical signs, presents numer- 
ous difficulties. First, it depends to a 
great extent on the observer’s judgment; 
secondly, we cannot actually pronounce 
with full certainty on the degree of the 
complaint until after delivery and the puer- 
perium; and finally we have experienced 
cases which were at first characterized as 
being of a mild or fairly mild degree, but 
which in the course of a short time (per- 
haps only a few hours) developed into 
sewre toxicoses, sometimes even develop- 
ing eclampsia. 

Our division in mild and severe cases 
was based on the following facts. 


turbances, but absolutely no retinal 
changes. 

Severe cases : Generally pronounced 
oedema (face, hands and abdomen). 
Systolic blood-pressure exceeding 150 to 
160 mm. Hg. Albuminuria generally over 
3 or 4 per mille (Esbach) in 24 hours 
urine, often a great deal more. Often severe 
headache. Often visual disturbances wit 1 
retinal changes. . , 

On this basis we divided, as mentione 
above, the ig cases of toxaemia wit ou 
eclampsia into 8 mild and ii ‘ 

In none of these cases (nor in any ot os 
with eclampsia) was the pregnancy pje 
ceded by renal disease or hypertonia w ic 
might be thought to have been the cause 0 , 
or to have aggravated, the toxaemic co 

dition. ' . Ml 

■ The results of our investigations v'u 
appear from the following tables, w e . 
besides ' the results of Bing’s and 0 
methods of analysis, we have . ,‘j 

which give an impression of the 
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state of the patient on the day the blood test 
was made. In addition the tables give 
information on each patient’s age, parity, 
the course of labour and the condition of 
the "placenta, and on the course of previous 
pregnancies and labours. 

Table V illustrates the results of our 
e.xaminations of 8 pregnant women suffer- 
ing from a mild toxaemia. The average 
values as well as tire maximum and 
minimum values have been entered at the 
foot of the table. 

Table "VI gives a corresponding survey 
of the results concerning the ii cases of 
severe toxaemia. 

A comparison between tlie average values 
from the 2 latter tables is seen in Table VII, 
lines I and 2. 

^though we should, of course, be care- 
ful in drawing conclusions from such com- 
paratively small numbers of cases, it is 
nevertheless a remarkable finding that the 
amount of total protein was smaller in the 


1. 17 in the severe cases and 1.21 in the mild 
cases. 

The average values for all the ig cases 
have been entered in Table VII, line 3. (It 
is, however, doubtful whether such a Join- 
ing of mild and severe cases is at all justi- 
fiable; but that is a problem to which we 
hope to return on a later occasion). By 
comparing these values with those cal- 
culated for normal pregnant women (line 
4) we found out that the patients suffering 
from toxaemia without eclampsia pre- 
sented an unquestionable reduction in the 
total protein of the serum. This reduction 
seems to have been due exclusively to a 
decrease in the amount of albumin, since 
the amount of serum globulin had not 
decreased in these patients; on the contrary 
it had, if anything, increased. 

The results of the examinations of the 
5 eclamptic patients are shown in Table 
VIII. The eclampsia was mild in aU 5 
cases, each patient having had only one 


Table VII. 


Average value of results of protein ajialyses in mild and severe cases of toxaemia, as well 
as for all cases of toxaemia collectively . 




Serum protein analyses, a. 

m. 


Bing 

Thygesen and Mpller-Christensen 


Total 

protein 

% 

Total 

protein Albumin 
% % 

Globulin 

% 

Alb. /Glob, 
quotient 

Mild toxaemia 


5-95 3-26 

2.69 

I.2I 

Severe toxaemia 

... 50 

3.40 2.91 

2.49 

1. 17 

All cases of toxaemia without 
attendant eclampsia 

... 5-1 

3.63 306 

2.57 

1. 19 

Average values for normal 
pregnant women 

... 5.7 

6.18 3-75 

2-43 

1-54 


severe cases than in the mild ones, namely 
5-40 and 5.95 per cent respectively. The 
fractioning shows that albumin and glo- 
bulin contributed equally to the reduction, 
since the albumin / globulin quotient was 
practically the same in the 2 groups, that is. 


fit. In 4 cases the fit occurred before par- 
turition and in i case after. 

Of course we carmot draw any definite 
conclusions from this very small number of 
patients; but a comparison between the 
average values for eclamptic patients and 



Table Vlli 

Serum protein analyses of 5 patients sii 
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those for the other toxaemic patients sug- 
gests the following conclusions (compare 
Jable IV, lines 5 and 6). 

The amount of total serum protein 
proved to have become reduced to an equal 
extent in the toxaemic patients presenting 
eclampsia and those not presenting 
eclampsia. While the reduction was due 
exclusively to a decrease in the amount of 
serum albumin in the cases of the non- 
eclamptic patients, the eclamptic patients 
were found — compared with the normal 
pregnant women — to present a decrease 
both in serum albumin and in serum 
globulin. 

For the sake of completeness we should 
mention the treatment to which our 5 
eclamptic patients were submitted. Number 

1 was given morphine and chloral hydrate 
according to Stroganoff’s scheme. Number 

2 was given morphine according to Strog- 
anoff’s scheme, 100 ml. of a 50 per cent 
glucose intravenously, 2 g. chloral hydrate 
0 hours after the fit, and finally a total of 
4 Percorten injections of 5 rag. each* in the 
course of the first 12 hours after the fit. 
Number 3 was given morphine and chloral 
hydrate according to Stroganoff's scheme. 
Number 4 was given Percorten only , 15 mg. 
in the course of 3 hours after the attack. 
Number 5, who was transferred to our 
department from a clinic in Copenhagen 
after she had had a typical eclamptic fit, 
Was treated exclusively with Percorten 
(a total of 115 mg.). The patient was not 
given any morphine whatever, and she was 
delivered of a child in the normal way 
without narcosis a week after her admis- 
sion after a medical induction of labour. 

Finally, as regards Bing’s test, it 
appeared that in the cases of the toxaemic 
pregnant women, as in those of the normal 


* We thank the Ciba Farver & Farmaceutica 
Ltd., for having placed Percorten Ciba (desoxycor- 
ticosteronacetate) at our disposal. 
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pregnant women, the values found were 
from 5 to 10 per cent lower than those 
obtained by our method (compare Table 
IV). The content of lipoid in the serum 
of pregnant women is probably the cause 
of the difference in the results. 

Discussion. 

In comparing our results with those pub- 
lished in previous papers we have found it 
e.xpedient to treat each of the following 
groups separately; I. Normal non-preg- 
nant women. II. Normal pregnant women. 
III. Pregnant women suffering from 
to.xaemia without eclampsia. IV. Preg- 
nant women suffering from toxaemia with 
eclampsia. 

I. Normal N 0)i-pregnant Womeii. 

Table IX gives a survey of the average 
values which the various investigators 
indicate as normal for healthy non-preg- 
nant women. 

The last line of the table indicates our 
calculations of the average values for aU 
authors collectively. We arrived at the 
following results. Total protein 7.30 per 
cent; serum albumin, 4.65 per cent; serum 
globulin, 2.65 per cent; albumin /globulin 
quotient, 1.73. 

It appears from the table that the values 
accord fairly closely with each other. The 
differences found are due in the first in- 
stance to different methods of analysis. 
The investigators who used the gravimetric 
method (Siedentopf," Albers") and the 
refractometer method (Eufinger and 
Spiegler"- “) found the highest values, par- 
ticularly as regards the serum albumin. 

The results of the investigators who 
used Kjeldahl’s method, or modifications 
of that method (Dienst,' Eastmann," 
Adair,” M0ller-Christensen and Thygesen”) 
do not differ very much from each other. 
Exceptions are Zangemeister’” (Kjeldahl), 
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Table IX, 

Comparison between the investigations made by the various writers 
of the serum proteins in normal non-pregnant wcnnen. 


Writer, year, method of analysis, number of cases 


Total Serum 
protein albumin 

o/ o/ 

/o /o 


Serum 

globulin Alb,/G!ob. 
% quotient 


Dienst (igiS) Kjeldahl’s method 
Zangemeister (1919) Kjeldahl's method 
Plass and Matthew (1926) Wu's method 
Eufinger and Spiegler (1928) Refractom, method 

Siedentopf (1938) Gravimetric method 
Albers (1939) Gravimetric method 
Neuweiler {1940) Henriques and Klausen's method 
Adair (1940) 

Moller-Christensen ( Bing's method 

and Thygesen (1945)1 Thyg. and M.C.'s method 


Average values of the above results 


9 

cases 6. 84 

3-95 

2.89 

1,36 

4 

,, 7,78 




15 

„ 7. II 

4.451 

2.69 

1.64 


8.4 

5-5 

2.9 

1.90 

II 

7-1 

4-5 

3.6 

1-73 

5 

„ 6.8 

4-5 

2.3 

1.96 

18 

- 7.99 

5-38 

2.61 

2.07 

10 

” 7.85 

5.24 

2,60 

2.02 

JO 

” <5.35 

3-'39 

2.75 

1-34 


6.5~8.2 




20 

6.95. 




20 

,, 7.16 

4.67 

2.49 

1.94 


7.30 

4-65 

2.65 

1-75 


who found high -values, and Neuweiler’® 
Henriques and Klausen's method), whb 
found lower serum albumin values. 
Investigations by Wu's colorimeter 


method” (Eastmann,* Plass and Mat- 
thew”) and by Bing's specific gravity 
method (Mpller-Christensen and Thygesen) 
seem to have given results corresponding 


Table X. 

Comparison between the investigations made by the various writers of the serum proteins 
in normal pregnant women at the last stage of pregnancy. 

> — 

Total Serum Serum 

Writer, year, method of analysis, number of cases ‘ protein albumin globulin Alb,/Oio . 

% % % 


Dienst (1928) Kjeldahl's method 
Zangemeister (1919) Kjeldahl’s method 
Bergmann (1924) Refractom, method 
Plass and Matthew (1926) Wu’s method 
Eufinger and Spiegler ( 1928) Refractom. method 
, . / Hove’s method 

Eastmann (i 93 t) | Wu’s method 

Siedentopf {1938) Gravimetric method 

Albers ( 1939 ) , ,,, , 

Neuweiler (1940) Henriques and Klausen s method 

Adair (194°) 

Dexter and Weiss (1941) 

Dieckmann and Kramer (1941) 

Moller-Christensen ® ^ 

and Thygesen (1945) ) Thyg. and M.-C s method 


6 

cases 5.97 

4.05 

1.92 

2 . II 

4 

„ 6.63 




15 

6.7 

„ 6-59 

4.07 

2.52 

1.62 


6.76 

2.33 

4-34 

r 6 

36 

6-3 

3.9 

2.4 


18 

„ 6.1 

4.0 

2.1 


36 

,, 7-os 

4-44 

2-57 

1-71 

10 

24 

6.95 

5-50 

4,42 

2.98 

2.44 

2.18 

1.36 

10 

6.4 

,, 6.28 

3.50 

2.78 

1.27 


6.50 

3-72 

2,78 

1 - 3 ’^ 

20 

20 

5-7 

6.18 

3-75 

2.43 

1 - 3 ) 


6-35 

3.88 

2.47 

1-37 


Average values of the above residts 

(except those of Eufinger and Spiegler) 
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fairly closely to those obtained by Kjel- 
dahl's method. 

II. Normal Pregnant Women {last stage oj 
pregnancy.) 

It appears from Table X that, in the case 
of normal pregnant women, the various 
writers give proportional amounts of the 
different serum proteins which are fairly 
alike, with a single exception only. 
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latter half of pregnancy than in non-preg- 
nant women. This reduction is due chiefly 
to a decrease in the amount of serum albu- 
min (about 13 per cent), whereas the per- 
cental decrease in serum globulin is 
smaller (about 7 per cent). 

The table shows Eufinger and Spiegler’s 
results to differ a great deal from those 
arrived at by other writers. This is par- 


Tablb XI. 

Comparison between the investigations made by the various writers oj the serum 
'proteins in toxaemic pregnant women not presenting eclampsia. 


Total Serum Serum 

Writer, year, method of analysis, number of cases protein albumin globulin Alb. /Glob. 

% % % quotient 


Dienst (1918) Kjeldahl’s method 
Zangemeister (1919) Kjeldahl' s method| 

Bergmann (1924) Refractom. method 
Eufinger amd Spiegler (1928) Refractom. method 
E«tmann (1931) Hove's method Severe cases 
(Siedentopf (1938) Gravimetric method (inch eclampsia) 
Albers (1939) Gravimetric method Severe cases 

Neuweiier (1940) Henriques and Klausen’s method 
Adair (1940) 

Dexter and Weiss (1941) Severe cases 

Dieckmann and Kramer (1941) Severe cases 

/Mild cases 
1 Severe cases 

I Th. and M.-C’s method 
' I Severe cases 


MoUer-Christensen 
and Thygesen 

(1945) 


Bing's method 


Average values of the above results 
(Except those of Eufinger and Spiegler and Siedentopf) 


6 cases 
26 

25 

4 b 3 

6.44 

6.04 

6-3 

3-31 

1.32 

2-51 


6.44 

1,63 

4.82 

0.34 

6 

5-4 

3-1 

2-3 

1-3 

16 

6.13 

3-54 

2.39 

1.40) 

8 „ 

5-45 

2.63 

2.83 

0.93 

24 „ 

5*15 

6.0 

2.56 

2.59 

0.99 


5-54 

3.06 

2.46 

r.26 

8 

II .f 

6-34 

5-3 

50 

3-24 

310 

1,05 

8 „ 

5-95 

3-26 

2.69 

r.zi 

II 

5-40 

2.91 

2.49 

1. 17 


5-64 

3.01 

2.63 

1. 14 


The differences are also here due chiefly 
to the application of different methods of 
analysis. They may probably also be due 
to the fact that the patients were not aU of 
them in the same month of pregnancy when 
the analyses were undertaken. Finally we 
cannot leave out of account the possibility 
that different social environments may have 
played a part. 

Common to all the analyses is the fact 
that the total protein value is lower in the 


ticularly the case with regard to the deter- 
minations of fractioning. For this reason 
Eufinger and Spiegler’s results were not 
included in pur calculation of the average 
values for all writers, which calculation 
presents the following percentages (com- 
pare the last line of the table) . 

Total protein, 6.35 per cent; serum 
albumin, 3.88 per cent; serum globulin, 
2.47 per cent, albumin /globulin quotient 
I-57- 
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decrease in serum albumin alone that 
brought about the reduction in total protein. 

Some investigations of the amount of 
blood in normal pregnant women have 
been published within recent years 
(Albers'*). The various investigators all 
arrived at the result that an increase in the 
blood volume of between lo and 20 per 
cent takes place within the last few months 
of pregnancy. Simultaneously the amount 


min, probably owing to a loss of albumin 
through the kidneys. The amount of serum 
globulin is slightly greater if anything than 
that found in normal pregnant women. 

As mentioned before, it is hardly conccf 
•to collect all cases of toxaemia without 
eclampsia in one group. Table IV shows 
that the severe cases presented lower values 
of both serum albumin and serum globulin 
than the mild cases. That the amount of 


Table XIII. 


Total Serum Serum 



protein 

% 

albumin 

% 

globulin 

% 

Alb. /Glob, 
quotient 

Haematocrit 
Vol. % 

Normal non-pregnant women 
Normal pregnant women 

7.30 (7.16) 

4.65 (4.67) 

2.65 (2.49) 

.175 (1-94) 

(39) 

(Final stage of pregnancy) 
Toxaemia patients not 

6.35 (6.18) 

3-88 (3.75) 

2-47 (2-43) 

1-57 (1-54) 

(34) 

presenting eclampsia 
Toxaemia patients presenting 

5.64 (5.63) 

3.01 (3.06) 

2.63 (2.57) • 

I. 14 (1-^9) 

(34) 

eclampsia 

5-6 i (5-56) 

2.94 (3 27) 

2.67 (2.29) 

1.10 (1.43) 

(39) 


of albumin decreases in the same propor- 
tion, as appears from our investigations, 
whereas the amount of serum globulin is 
fairly unchanged. 

We must conclude from these observa- 
tions that the circulating amount of serum 
albumin is the same within the last few 
months of pregnancy as it is in the non- 
pregnant women, whereas the amount of 
circulating serum globulin is essentially 
greater in the pregnant woman than in the 
non-pregnant woman. 

It appears further from Table XIII that 
the haemocrit value is the same in toxaemic 
patients without eclampsia as in the normal 
pregnant women, whereas the amount of 
total protein is decreased. The fractioniiig 
shows that this reduction is due exclusively 
to a decrease in the ainbunt of serum albu- 


serum albumin was smallest in the severe 
cases is easily explainable by the fact tha 
these patients lost more albumin throug 
the kidneys than those suffering from mi 
toxaemia. We shall return later to e 
causes of the low glqbulin values. ■* ® “ 
groups also presented a difference, a 
though, indeed, a small one, in 
, values, in so far as the haematocn ' 

33 volumes per cent in the mild cases 
35 volumes per cent in the severe ones, 
is, the latter group showed a ten ency 
haemoconcentration. 

As regards the eclamptic pahen s 
results do not accord with those 0 
writers. We found a decrease m s 
globulin and a corresponding ,1 . 

serum albumin, whereas ofhere ‘ - 
found an increase in serum glo u 1 . 
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It appears frorn tire last column of Table 
XIII that the haematocrit value is the same 
in eclamptic patients and in non-pregnant 
women. This means that haemoconcentra- 
tion has occurred and that the blood volume 
has become smaller in these patients than 
in normal pregnant women and in patients 
suffering from toxaemia without eclampsia, 
.When this reduction in the blood volume 
is taken into consideration the conclusion 
is very naturally drawn that it is not only 
the amount of circulating albumin that is 
decreased in the cases of patients suffering 
from eclampsia, but that there occurs also 
a decrease in the amount of circulating 
serum globulin. 

There are two possible explanations of 
the decrease in serum globulin. One is that 
globulin may be supposed to be lost through 
the kidneys or the endothelium of the 
capillaries. But if this should be the case 
the simultaneously occurring loss of 
albumin should be far greater than it 
actually is. The other, and in our opinion 
more likely explanation is that, if eclampsia, 
is present, the power of the organism of 
producing serum globulin has somehow 
or other been diminished. 

We believe that most investigators are 
inclined to think that the reduced amount 
of globulin is due to an impaired liver 
function. Attention should in our opinion 
be given also to the adrenal cortex. It is a 
well known fact that the hormones of the 
adrenal cortex are of great importance for 
the water balance, and very probably have 
a rather considerable influence on the pro- 
duction of serum globulin as well. The 
more one considers the problem of toxae- 
mia of pregnancy the more often one meets 
with facts which seem to be traceable to the 
adrenal cortex. And, without wanting to 
prophesy, we would not be surprised if (in 
a short time) it became possible to find in 
the adrenal cortex the solution to the 
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mystery of both toxaemia of pregnancy and 
eclampsia. 

Conclusion. 

(1) The following average values for 
serum protein have been found by a method 
of analysis developed by the authors. 

(а) In normal non-pregnant women (20 
cases) ; total protein, 7.16 per cent; serum 
albumin, 4.67 per cent; serum globulin, 
2.49 per cent. 

(б) In normal pregnant women within 
the 2 last months of pregnancy (20 cases) : 
total protein, 6.18 per cent; serum albu- 
min, 3.75 per cent; serum globulin, 2.43 
per cent. 

(c) In patients suffering from mild 
toxaemia without eclampsia (8 cases) : total 
protein, 5.95 per cent; senun albumin, 
3.26 per cent; serum globulin, 2.69 per 
cent. 

(d) In. patients suffering from severe 
toxaemia without eclampsia (ii cases) : 
total protein, 5.40 per cent; serum albu- 
min, 2.91 per cent; serum globuhn, 2.49 
per cent. 

(e) In patients suffering from toxaemia 
wi^ eclampsia (5 cases) : total protein, 
5.56 per cent; serum albumin, 3.27 per 
cent; serum globulin, 2.29 per cent. 

(2) Taking into consideration the 
changes in the blood volume we concluded 
that in the cases with eclampsia the amount 
of serum globulin circulating in the blood 
seems to be reduced. Previously the 
general opinion was that the amount of 
serum globulin was increased. 

(3) The causes of the changes in the 
protein balance are discussed, and atten- 
tion is directed to the adrenal cortex, which 
probably plays a greater part in toxaemia 
of pregnancy and eclampsia than is gener- 
ally supposed. 
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Six Cases of Venous Intravasation following Intrauterine 

Lipiodol Injection 

BY 

Alice Bloomeield, F.R.C.S., F.R.C.O.G. 
Gynaecological Surgeon, South London Hospital for Women. 


The intrauterine injection of radio-opaque 
oils, such as lipiodol, is now such a common 
method of investigation of uterine abnor- 
malities, and especially of tubal patency in 
cases of subfertility, that I have thought it 
of interest to put on record 6 cases of venous 
intravasation following this operation. 

In Cases i, 3, 4, 5 and 6 1 carried out the 
investigation personally and these occurred 
after a series of some 200 to 300 cases of 
salpingography without mishap. Case 2 
was operated on by a house officer at 
another hospital. 

The conditions predisposing to this 
accident are said to be the following : 

1. Injection of lipiodol before full post- 
menstrual regeneration of the uterine 
mucosa, that is, within a period of less than 
8 days after the termination of menstrua- 
tion ; 

2. Injection immediately after dilatation 
of the cervix ; 

3. Injection after curettage, before a 
proper interval has elapsed to allow of 
regeneration of the mucosa ; 

4. Injection just prior to the onset of 
menstruation, when the congested and 
oedematous mucosa readily allows of 
traumatisation ; 

5. Injection with excessive force. 

Other predisposing factors are said, by 

Rohan Williams,* to be retrodisplacement 
or lateral displacement of the uterus with 
possible impinging of the oil-bearing can- 
nula against the uterine wall. In my 
opinion this should not happen if a careful 


bimanual examination be done beforehand 
to determine the exact position of the 
fundus, if this be confirmed by the gentle 
passage of a uterine sound, and if the curve 
of the oilbearing cannula corresponds to 
that of the uterus. Examining the 6 re- 
reported cases we can see if and where the 
above rules were neglected. 

Case i. Mrs. W. I carried out salpingography 
in December 1942, and both Fallopian tubes were 
found to be patent. Pregnancy followed almost 
immediately but unfortunately ended in mis- 
carriage in the 3rd month, and the patient failed 
to conceive again. At her request salpingography 
was repeated in September 1945, when, owing to 
a misunderstanding, the operation was cairried out 
just after the end of a monthly period (see contra- 
indication i). Fig. 1 shows the right Fallopian 
tube to be freely patent, and the left possibly 
blocked at the cornua. There is intravasation of 
dye to the pelvic veins. The patient did not show 
any ill eSect at the time although an X-ray of the 
lungs showed fine flecks of scattered lipiodol. After 
returning home, however, she esqierienced pro- 
longed irregular vaginal loss, followed by a heavy 
“ period," suggesting a mild pelvic inflammatory 
condition. Such a consequence was also reported 
by Flew- whose patient developed a left hemi- 
plegia and a slight haemoptysis. Later. Mrs. W. 
became pregnant. 

Case 2. Mrs. B. The operation here was carried 
out by a house surgeon at an unfavourable time 
in the month, 4 to 5 days before the expected onset 
of the period. It is possible,- also, that excessive 
pressure may have been used ^contra-indications 4 
and 5). The degree of intravasation of the pelvic 
veins is remarkable (Fig. 2). Haemoptj-sls or other 
ill effect did not follow. X-ray of the lungs was 
345 
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not carried out for. 2 or 3 weeks and, as will be 
seen later, a report of clear lung fields in this case 
at this date’ is not of great value. 


the chest repeated in this case on February 21st, 
^ 944 < showed excellent illumination without any 
trace of lipiodol (Fig. 6). 


Cases 3, 4 and 5. There next tollow 3 
cases which were all carried out within a 
week or two of each other, and which were 
the first examples of this complication that 
I had met. In all these cases the conditions 
for safety were fulfilled, and the only 
unusual common factor I was able to trace 
was a new and rather rough-surfaced 
rubber covering to the oilbearing cannula, 
this having presumably traumatized the 
cervix and permitted the ingress of lipiodol 
to the pelvic veins. 


Case 5. Mrs. S. Salpingogram, February rsi, 
1944; last monthly period January 20th, 19^4 
X-ray shows intravasation of uterine venous 
plexus; both Fallopian tubes blocked at fimbrial 
ends. X-ray of chest as in Cases 3 and 4: haemoi)-- 
tysis 3 days later. End result good. 

Case 6. Salpingogram, July 24th, 1945; last 
monthly period July loth, 1945. All conditions 
for safety appeared to be fulfilled in this case, but 
X-rays showed both tubes patent and venous 
intravasation to both iliac veins (Fig. 7). Subse- 
quent history and X-ray findings as in previous 
cases. 


Case 3. Mrs. F. Operation January 13th, 1944; 
last monthly period December 27th, 1943. The 
Fallopian tubes were patent to air and lipiodol 
was injected, intravasating the- pelvic veins 
(Fig- 3)- 

The possible complications were not realized at 
the time and the patient was allowed to go home 
next day. She was re-admitted about a week later 
with a history of slight haemoptysis and soreness 
on the right side of the chest. X-ray of the chest 
taken on January 22nd, 1944, shows “ a very fine, 
faint stippling giving a granular appearance 
^hrough both lungs; ? lipiodol in minute quantities 
in the terminal capillaries.” Slight haemoptysis 
continued for a few days without rise in pulse or 
teinperatur.e, and the patient was able to leave 
hospital within a week. X-ray of the chest taken 
on March i6th, 1946, reports " the lungs, are now 
perfectly normal in appearance ” (Fig. 7). 

Case 4. Mrs. C. Salpingogram, February ist, 
1944; lastmonthly period January 16th, 1944. X-ray 
report after injection of lipiodol — ^left Fallopian 
tube patent; right doubtful; intravasation of 
lipiodol to uterine venous plexus (Fig. 4). Three 
days later the patient had slight haemoptysis, and 
X-ray of'the chest showed an appearance similar 
to Case 3 (Fig. 5)- This case and the next were 
examined by a consulting physician who reported 
that no abnormal physical signs in the chest were 
present in either patient, but suggested that the 
X-ray appearances were due to minute pulmonary 
infarcts following a mild thrombophlebitis produced 
by some toxic principle in the lipiodol. X-ray o 


Notes have been given of 6 patients in 
whom salpingography by means of the 
intrauterine injection of lipiodol was fol- 
lowed by pelvic venous intravasation. 
Sequelae have been noted and an attempt 
made to determine why these accidents 
took place. 

Commentary. 

Robins and Shapiro, quoted by Rohan 
Williams^ have reviewed a series of i.ooo 
salpingographies. Intravasation to t c 
pelvic veins occurred in 18 cases 
out recognizable complications. Wa t er, 
quoted by Williams, on the other an • 
reported pain in the chest, cough and 00 
stained sputum as a manifestation 0 p 
monary oil-embolism, and i deat 
this complication. When this comp ica 

does occur, few if any consequences ens . 

but some have been dangerous an so 
fatal. 
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in all the pelvic veins, and extending up the ovarian veins out of the 

picture. 





Fig. 4. 

Left tube patent. Right tube doubtful. Some iiitravasation of oil to utcriiii; 

venous plexus. 
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1 . 

There can be no doubt that forceps delivery 
after prolonged labour, be the abnormality 
in the powers or in the passages or in both, 
may be a major operation, and as such 
demands an anaesthetic that will not be a 
contributory factor in the production of 
shock. Yet how often is this realized and 
skilled anaesthesia sought? I believe that 
so much attenbon has been paid to anaes- 
thesia for Caesarean section on the one 
hand, and to the relief of labour pains on 
the other, that anaesthesia for forceps de- 
livery has received far too little attention 
either in textbook or clinical teaching. The 
result of this neglect has been the adminis- 
tration of too many unskilled, prolonged, 
general anaesthetics in difficult deliveries. 
The anaesthetic itself is a factor to which, 
in the past, insufficient attention has been 
paid when death followed delivery; and, in 
the absence of severe haemorrhage or 
traumatic delivery, the (probably non- 
existent) condition of "obstetric shock” 
has often been diagnosed. Having seen such 
tragedies and many more near-tragedies, 
in which the maternal condition after 
delivery was worse than before, out of all 
proportion to the difficulty of the delivery, 
I am convinced that general inhalational 
anaesthesia (most usually nitrous oxide, 
o.xygen and ether) must be responsible for 
many avoidable fatalities and much pro- 
longed invalidism. 

It may be claimed that this state of 


affairs calls only for more skilled anaesthe- 
tists, and to a certain extent this cannot be 
denied. At the same time it cannot be too 
strongly emphasized that anaesthesia for 
delivery, where two lives are at stake, is a 
special problem, and this fact is not always 
appreciated even by anaesthetists. The 
picture of a patient delivered under puden- 
dal nerve block by a low forceps operation, 
even after prolonged labour, is in such 
contrast to the condition of those above 
referred to that it seems that a higher nerve 
block, such as is afforded by low spinal 
analgesia, must be the solution for difficult 
cases. Accordingly, a deliberate trial of 
spinal analgesia has been undertaken. The' 
results were revealing and the fear that the 
anaesthetic would prove to be the last straw 
has been entirely banished. The descrip- 
tion of cases in which spinal analgesia was 
used will, I hope, help to break down 
some of the prejudice against it, and also 
help towards the recognition, not only of its 
safety, but of its superiority to other anaes- 
thetics for the mother, child and ob^stet- 
rician. I have also included cases of 
eclampsia and the “failed forceps” case. 

Caesarean sections were not included in 
this trial (although the prejudice against 
spinal analgesia is largely against its use 
in sections) as other factors are then in- 
volved : moreover the ideal anaesthetic for 
sections, local infiltration combined if 
necessary with pentothal, has few, if any, 
contra-indications. However, as most of 
the arguments in this controversial subject 
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involve Caesarean section, it must be refer- 
red to. 


11 . 

An account of the opinions found in the 
more authoritative obstetric and anaes- 
thetic textbooks is given here, as it illus- 
trates the general confusion that surrounds 
this subject. 

Beck,^ for instance, mentions spinal anal- 
gesia only for labour pains and not for oper- 
ative deliveries at all. Curtis,' operating 
in Cosgrove’s unit, was forced to admit 
that the relaxation was all he could ask for, 
but states : " However, the danger of this 
method is ever present, and I very rarely 
use it.” As a concession he describes a case 
in which, it would be suitable ”... that of 
prolonged second stage with a respiratory 
complication, provided the patient presents 
a completely dilated and effaced cervix.” 
This sentence alone confirms his rare use of 
the method. 

De Lee^ held spinal anaesthesia to be 
yVery dangerous in obstetric practice, but 
"^admitted that the reasons were not all 
known. To quote his summing-up : ” Any- 
way, why should we run any risks at all 
when we can do Caesarean sections just as 
well, and infinitely more safely, with local 
infiltration, and can do vaginal deliveries 
likewise under antesacral, or pudendal 
nerve block, or infiltration of the tissues.” 
While I agree entirely in leaving out inha- 
lation anaesthesia, .1 am partial to puden- 
dal nerve block for low-cavity forceps 


Munro Kerr" states that spinal blocks 
most useful in cases of operative interfer- 
ence where a general anaesthetic is contra- 
indicated.” Here speaks e.xperience, 
though it is hardly informative. Stander’ 
condemns spinal analgesia for operative 
deliveries in general because of a number 
of unrecorded instances of death on the 
operating table during the performance of 
Caesarean section; but no information is 
offered as to the possible causes of these 
tragedies . Before this condemnation, how- 
ever, it is stated that operations of any kind 
can be performed with the greatest ease. 

From the anaesthetist’s viewpoint, 
Minnitt and Gillies® devote only a dozen 
lines to anaesthesia for major obstetrical 
operations other than Caesarean section; 
but they do emphasize that the shock "of 
procedures such as prolonged forceps de- 
livery . . . is considerable.” While recom- 
mending various inhalational agents they 
apparently forget their earlier statement 
that ” no general anaesthetic, however, can 
provide absolute protection against shock- 
producing stimuli in the same way that 
nerve block does, unless all tissues of the 
body are saturated by the drug to a degree 
approaching overdosage. ’’ They mention 
that ” there is much evidence fhatpregnan 
women are particularly sensitive to spma 
anaesthesia ”; and, although they offer no 
explanation of this supposed sensitiVJ >> 
they do indicate the obvious e.xplana lo 
when they state that ” more tragedies cou 
be avoided if it were realized that the opera- 
tion of Caesarean section could uaua > 

amount of anaest ietic 


operations, and believe that spinal block performed under an amount ot ana ^ 
has a definite place in more difficult deli- which need be little greater ‘ 
veries. SkiU can be acquired m its use. 'dose required ^Mominal 


and one must remember what Wevill has 
emphasized, namely, that the anaesthe- 
tist’s task is not over once the drug has been 
injected into the theca constant super- 
vision is as necessary as with general anaes- 
thetic. 


gical operations.” They might have < 
that with low spinal block, sufficicn ^ ^ 
vaginal deliveries, tragedies can a 
avoided. 

Wevill, in Ihe beck by 
Gillies, when discussing rachi-rcsut 
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mentions .that " rachi-sensitivity is sup- 
posed to occur in certain toxaemias . . . and 
pregnancy, but that the theory of rachi- 
resistance has not found general accept- 
ance and it would certainly be most unwise 
to fall back on rachi-resistance to explain 
allures, without first of all scrutinizing 
most carefuUy the technique.” Surely the 
hme IS long overdue when the same critic- 
ism should be applied to rachi-sensitivity 
and the above-mentioned particular sensi- 
hvity of pregnant women. 

Langton Hewer* only refers to spinal 
block for deliveries by abdominal section, 
and states that "operative deliveries can 
e done under pure nitrous oxide-o.xygen 
anaesthesia from the beginning. The 
addition of ether is rarely necessary. ” How- 
ever, he states, too, that reflex shock can be 
minimized by deep general anaesthesia, 
3-n practically prevented by suitable 
nerve blocking. 

Marshall,® in his monograph on lower 
segment Caesarean section, discusses fully 
me employment of ether, local and spinal 
analgesia. His case against ether is to my 
mm unanswerable : it increases atony, 
haemorrhage, acidosis, post-operative 
vomitmg and ileus. Ether has, too, toxic 
ertects on the liver and kidneys, lowers the 
pentoneal resistance to infection, and is a 
cause of foetal asphyxia. Mar- 
s all quotes Schulcz as saying that “ deaths 
alter Caesarean section are either due to 
mtection or anaesthesia,” and believes this 
eserves a high place among obstetrical 
aphonsms. Of the advantages of spinal 
anaesthesia, Marshall mentions diminished 
aemorrhage and immediate closure of the 
n erine sinuses leading to a lower incidence 
ot morbidity, absence of effect on meta- 
0 ism, liver and kidneys, and a dynamic 
ettect on the intestinal tract; consequently 
vomitmg, atony and ileus are much less 
common m the puerperium. Finally the 
metus is quite unaffected and is bom as 
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fresh as in a spontaneous birth. Much of 
what Marshall writes is applicable to 
vaginal deliveries in prolonged labour. 

Under the heading “ The peculiar sus- 
ceptibility to spinal anaesthesia of women 
undergoing Caesarean section” Marshall 
examines tlie case against this agent. But 
as from this heading many controversial 
points arise, it will be studied more 
thoroughly in the discussion. The views 
of 3 experienced protagonists remain to 
be given — Alaxson,® from the anaesthetist's 
viewpoint, Cosgrove'" and Delmas" 
from the obstetrician’s. Of spinal block in 
obstetrics, Ma.xson says that "it has never 
obtained recognition as a fuUy accepted 
method. Yet those who have used it intel- 
ligently are enthusiastic in its praise.” He 
writes from personal experience of its use 
in Caesarean section; but for vaginal 
deliveries he falls back on Cosgrove’s 
published views, because he has had "no 
experience in the field.” 

Cosgrove’s experience is second to none 
in the use of spinal block for delivery, and 
his work should be studied by all who wish 
to try the method. It suffices here to say 
that he mentions all the advantages al- 
ready listed by Marshall above, and adds 
those of absolute muscular relaxation, per- 
fect analgesia, and the immediate post- 
operative ability to ingest food and fluid; 
also, less laceration due to greater relaxa- 
tion, which itself leads to less morbidity and 
less shock. His account of the dangers in- 
cluded no mysterious unspecified factor 
peculiar to pregnancy. 

Delmas concentrated on the condition of 
the cervix under spinal block and the 
opportunity afforded of manually dilating 
the cervix rapidly. Bittman'- confirmed 
the use of Delmas ’s method in eclampsia 
“when rapid evacuation is called for,” and 
he regarded the fall in blood-pressure as 
therapeutic. Modem obstetric practice is 
against rapid evacuation in eclampsia e.x- 
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cept by section (itself a highly controver- In 25 cases operative dehvery was neces- 
^a procedure) and this has helped to put sary through inability on the mother's part 
Delmas s views into a fog of disrepute, to deliver herself owing to malpositioJ of 
Sumpiarmng trials of his; method by other the foetus, disproportion, inertia and to 
workers, Delmas complains of toe general prolongation of labour, with various corn- 
lack of understanding and of criticism with- binations of these factors. One case had no 
out experience that still exists about spinal obstetric difficulty, but had collapsed under 
anaesthesia in obstetrics. His method is the chloroform outside hospital just before 
digital dilatation of the cervix under spinal ' ” 
block “ in cases in which failure to interfere 
was unjustifiable, and in which the arti- 
ficial emptying of the uterus seemed to be 
necessary or at least desirable.” He also 


stated that “clinical observations have 
shown that in spite of its effect in lowering 
blood-pressure, the procedure is quite 
safe. ’ ’ Delmas used it in only 4 per cent of 
his total deliveries. 

Anaesthesia for difficult forceps opera- 
tions emerges from this brief summary as 
the Cinderella of obstetric anaesthesia. In 
Caesarean section either one perfects one's 
own technique of local infiltration, or en- 
|hges the help of an expert anaesthetist if 
the case is a serious one; while in simple 
low-forceps delivery a patient can stand up 
to a short inhalational anaesthesia if she has 
been in labour only for a normal time. 
Alternatively she can be delivered under 
pudendal nerve block if labour has been 
prolonged. 

The value of the following series of cases 
does not lie of necessity in its numbers, but 
in toe fact that they were all selected diffi- 
cult cases, in which blood-pressure readings 
were taken throughout the duration of the 
operation. Further, in each case toe spinal 
anaesthetic was given and the delivery 
conducted by the same individual— myself. 
As space would not allow a summary of 


delivery was attempted. Twenfy-two were 
primigravidae, with an average age of 31 
years, ii being over 33 years of age. The 
average weight of the infants was just under 
8 pounds, 16 being over 8 pounds. The 
most important indication, however, was 
the association of inertia and the resultant 
prolongation of labour. Seventeen of the 
25 had primary inertia, 14 of sufficient 
degree to present the “ full blown '' picture 
with distension of bladder and colon— the 
most difficult type of obstetric case and one 
carrying a grave risk of postoperative 
shock. 

The average duration of labour was just 
over 60 hours, in 7 cases being over 90 
hours. This alone, I believe, should serve 
as a contra-indication to inhalational anaes- 
thesia as commonly administered. Of the 
14 cases of severe primary inertia, 3 infants 
died, I before delivery was undertaken, 
and 2 after — a mortality of 21 per cent 
compared with Bourne and Bell’s jo per 
cent, and in none of these could the anaes- 
thetic be held responsible. 

The duration in hospital for 23 patirats, 

2 being transferred to the City Fever Hos- 
pital on the 2nd day after delivery, wa.s 
an average of 17.4 days. 

Two mothers died; i from pulmonar) 
embolus on the 17th day of thepuerperium, 
and the second from streptococcal ^ 
aemia contracted before admission. 

actually survived 9 days, proba jy 


every case with blood-pressure readings 

S AsWricians would fh Jo know aelail. 

before they were jbsfied that the a leg . forceps delivery had failed ouh“l“ 

difficulties did really exist. 



Days in 
hospital 


Dose of pro- 
caine in rag. 


17 

120 

22 

120 

0 

130 

16 

150 

16 

150 

13 

150 

9 

75 

100 

13 

10 

120 

_ 

(i)i30 

24 

(ii)ioo 

100 

21 

16 

. 50 


Blood-pressure 
before spinal, and 
lowest systolic 
level reached 
{mm. of Hg.) 

140 to 100 
135 to 105 
140 to go 

120 to IQO 
X 10 to 60 
120 to 60 
145 to ns 
- - 165 to 100 

130 to 100 
igo to 70 
130 to 100 

120 to 60 

130 to no 
150 to 95 
120 to 70 


Remarks 


To fever hosp. Died 9* day of Group 'A' 
haemolytic streptococcal septicaemia 

Died: Pulmonary embolism i6th day 
Corrected by Trendelenburg position 
No distress. Corrected spontaneously 


Foetal head too high for delivery 
N.N. death from Bact. coli. meningitis 
on 4th day 

Trendelenburg correction 
Morbidity / mastitis 

Foetal heart 170 /min. Died of pneumom’a 
Foetus died during, labour 


42 

16 

16 

33 

10 

16 

13 

14 

2 

12 

n 

n 


80 

75 

100 

lOO 

So 

100 

120 

73 
So 
1 00 
75 


130 to 105 
160 to 120 

165 to 130 
180 to 130 
140 to no 
130 to 75 
124 to 80 
145 to 123 
120 no change 
145 to no 
130 no change 


Rotation to OA, after 44 hours under 
N„0, 0 „, + ether 

Trial labour: Toxaemia at 36 weeks 

Not collapsed on admission 

Intracranial haemorrhage. SB 
To fever hospital. Recovered 
Kielland's forceps, no d^ess 
Kielland’s forceps, no distress 
KieUand’s forceps, no disUess 


Reason for outside failure 


Remarks 


Non-recognition of deep transverse arrest 

»• 

Cervix not lally dilated 
Non-recognition of deep transverse arrest 
Presenting part too high 

Non-recognition of deep transverse arrest 


SB through impaction of shoulders 
Forceps marks on face from outside attempt 

No distress. Methedrine restored to ,110/70 
in 5 minutes 


Blood-pressure 
before spinal, 
and lowest • 
systolic 
level reached 

(mm. of HgO Remarks 

150 to go Slept during delivery - 
180 unchanged Mastitis 

150 to 130 

165 to no Slept during delivery 
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hospital — another strong indication for 
avoiding further inhalational anaesthesia; 
and of 4 cases of eclampsia delivered under 
spinal block, none of the mothers and only 
I infant was lost. 

The question of morbidity, having as it 
does a hard and fast definition, is also illus- 
trated in Tables I and II in 2 different 
columns, the one showing morbidity by defi- 
nition, and the other those cases which had 
a pelvic infection, irrespective of whether 
or not the temperature rose high enough to 
fulfil the definition. Unfortunately it is 
impossible to show a comparable series of 
cases delivered under general anaesthesia 
(as all my cases were specially chosen) , but 
Bourne and Bell’s morbidity-rate in inertia 
was 40 per cent. Of the 31 patients in 
Tables I and II, 14 developed a pelvic in- 
fection (45 per cent) but only 7 (22.5 per 
cent) were severe enough to be morbid. 
The 14 true inertia-syndrome patients, with 
an average of 66 hours in labour, included 
7 (50 per cent) who developed pelvic infec- 
tion, of whom only 3 (21 per cent) were 
morbid. Some of the credit for keeping this 
figure down must of necessity go to the 
sulphonamides, but many of the infections 
were due to anaerobic streptococci which 
do not respond to these drugs. In passing, 
it may be remarked that after spinal anaes- 
thesia the ingestion of sulphonamide drugs 
is much more likely to be rapidly efficient 
than during the usual postoperative con- 
dition following inhalational anaesthesia. 

Neither figures nor statistics can des- 
scribe the well-being of women delivered 
under spinal block; their condition is 
entirely different to that commonly ob- 
served \yhen prolonged labour is termin- 
ated under general anaesthesia. In many 
instances improvement is immediately 
manifested; in all cases, after a sleep for 
which every, labouring woman yearns, they 
are fully able to take nourishment and re- 
gain strength rapidly, a factor of untold 
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importance in keeping down the expectedly 
high morbidity. 

Blood-pressure Changes. 

Hewer disapproves of taking frequent 
blood-pressure readings, as he contends that 
it disturbs a conscious patient and might 
cause sore arms, but Maxson advises any 
beginner in spinal analgesia to take frequent 
readings “ as the only means of learning the 
full effect of the. dose given.” Wevill 
regards such recordings as of little value 
and thinks they may distract the anaesthe- 
tist’s attention from other signs of far 
greater importance. Maxson’s advice was, 
however, faithfully followed by me not only 
as a means of becoming acquainted with 
the effects of different dosages, but also to 
add the great benefit of the reassurance thus 
provided. I did not come across sore arms; 
and as for disturbing consciousness, a 
woman in labour for a long period, even if 
she be highly strung and nervous, is in a 
state highly receptive to explanation of how 
her pain will cease. Many, contentedly 
finding the prophesy come true, drop off to 
sleep in spite of delivery and recordings of 
blood-pressure. 

The guidance obtained by the records of 
blood-pressure was certainly of the greatest 
value, for a few patients had a fall in 
systolic level which in the presence of 
surgical shock or haemorrhage would have 
necessitated instant treatment, yet in none 
of these was there at any time signs of shock 
or distress. Further the pulse-pressure was 
always at least 20 mm. Hg. 

At the end of the first 3 tables the initial 
blood-pressure and the level to which it fell 
is given, in order to correlate the dose and 
its effect on each patient. But in consider- 
ing the fall in blood-pressure it must be 
remembered that this normally rises during 
labour, and that when the pain of uterine 
contraction is removed a certain degree of 
fall must be attributable to that alone, a fall 
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that must vary according to each patient’s 
constitutional make-up and her threshold 
to pain. This is borne out by Hewer's 
observations on spinal block in patients 
with other causes of acute abdominal pain. 
In many cases, therefore, a mere recording 
of the actual fall in’ pressure may be totally 
misleading, that from i8o mm. to loomm. 
Hg. being of very different significance to 
a drop of 120 mm. to 40 mm. Both aspects 
of the pressure-drop are illustrated in Tables 
IV and V — the actual drop and the lowest 


whom the systolic dropped to 60 mra. Hg. 
none showed any distress, respiratory, cir- 
culatory or mental. 

As the trial proceeded, smaller doses were 
found to produce perfect conditions for 
delivery. Eventually (in some simple cases 
not here recorded) it was found that 50 mg. 
of procaine could be given by so slow an 
injection as to produce analgesia only of 
the perineum and vagina, and physical dis- 
tress was caused by attempting the abdo- 
minal manipulation of the shoulder in 


Table IV. 


Average Drop of Blood-pressure in Millimetres of Hg., Correlated with 
Dose of Procaine. 


Mg. procaine 

Actual drops recorded (mm./Hg.) 

Average drop (mra./Hg.) 

150 

20, 50, 60 

43 

130 

50, 120 

85 

120 

40, 30, 30, 50, 45, 60, 55 

44 

no 

55 

55 

100 

65, 30, 60, 15, 50, 55, 35, 20, 60, 26 

42 

90 

0, 55 

27 

80 

25, 30. 0, 45, 0 

20 

75 

30, 40, 15, 0, 40 

25 

50 

20 

20 


Table V. 

Average Lowest Systolic Recording, Correlated 'with Dose of Procaine. 

Mg. procaine Lowest systolic level recorded (mm./Hg.) Average (mm./Hg.) 


150 

130 

120 

no 

100 

90 

80 

75 

50 


100, 60, 60 
go, 70 

100, 105, 100, 70, 80, 90, 
95 

100, 100, 60, 150, 130, 75, 
180, no 

105, no, 120, 140, 130 
115, 120, 128, 130, 120 
no 


55 

no, 84, 120, 90 


73 

80 

91 

95 

105 

145 

120 

123 

no 


systolic level reached in relation to the 
dosage of procaine used. It will be seen, in 
spite of misleading factors, that the larger 
the dose is the larger the drop the site of 
injection being the same. This is, of course, 
well recognized ; but it is not fully appreci- 
ated that women in labour do not show 
any peculiar deviation from this general 
rule, and that even in those patients in 


rotating a posterior occiput in such ^ 
there would be no drop in blood-F 
beyond that due to removal ot paim 
final dosage employed was 50-70 
procaine for lower deliveries an /o 
mg. for higher. . jn 

Table VI, showing details of 6 

which the blood-pressure was knm e 

labour, illustrates the rise due 



SPINAL ANALGESIA FOR FORCEPS DELIVERY 


'ten 

JJJ 

One patient was a known hypertensive and spinal needle was inserted with the bevel 
appears in Table I (No. lo) : 2 spinal turned to the side (so as to split the thecal 
anaesthetics were given to this patient coverings rather than tear them), and cere- 
within 14 hours, for on the first occasion it brospinal fluid to the extent of 3 c.c. (about 

Table VI. 


Six Cases in which Antenatal Blood-pressure was known before Labour. 



. Blood-pressure 
before labour 

Immediately 
before delivery 

Mg. 

procaine 

Lowest blood-pressure 
recorded 

I. 

120/75 

140 /go 

100 

130/85 

0 

120/80 

125/95 

TOO 

105/60 

3 - 

135/85 

180/95 

100 

130/go 

4 - 

130/80 

165 /no 

100 

150/ 100 

J- 

r50/8o 

190/85 

130 

70/48 

6. 

130/85 

165/95 

100 

100/80 


was found that the presenting part was too 
high to attempt delivery. 

In only i patient of the 36 detailed was the 
pulse-rate quicker after delivery than 
before, in most it was decidedly slower. 
The I case was due to severe bleeding from 
an episiotomy wound. 

. The size of the infant was found to have 
no influence on the ultimate lowest sys- 
tolic pressure which, as has been already 
stated, fluctuated only according to the 
level of anaesthesia. 

Technique. 

All injections were made into the 4th 
lumbar interspace. For the first few cases 
the lateral position was used, but it was 
soon found that the patient was better able 
to keep still in the sitting position, and, I 
believe, was more comfortable. As it 
undoubtedly made for an easier tapping, 
and better control of the level of anaesthe- 
sia, the sitting position was adopted early 
and was thereafter adhered to. 

• Full aseptic and antiseptic precautions 
and a virtual no- touch technique was used 
in inserting the needle. Iodine was pre- 
ferred as a skin antiseptic and the proposed 
puncture-site wiped dry of iodine before 
an intradermal wheal was raised with r per 
cent procaine. A small-bore (22 gauge) 


55 drops) was collected into the ampoule 
of 150 mg. of procaine crystals, thus form- 
ing a 5 per cent solution. The solution was 
drawn into the syringe which was attached 
to the spinal needle, which was then turned 
so that the bevel pointed downwards be- 
fore the necessary quantity was injected. 
The dose given was on the estimated diffi- 
culty of delivery. Barbotage was never 
practised. 

Even in obese patients little difficulty 
should be experienced in tapping the theca, 
provided one has an eye for the midline 
and can palpate the iliac crests. 

As procaine takes effect in 3 or 4 minutes 
and is fixed in 5, the patient was kept sitting 
for this period, and her pains had ceased 
by the time she had been arranged in the 
lithotomy position with one pillow under 
her head. Sleep was more probable when 
omnopon had been given just before 
delivery, but, as this tended to cloud the 
issue it was given only in the first few cases. 
The giving of ephedrine intramuscularh^ 
half-an-hour prior to operation was also 
abandoned when it was found to be irregu- 
lar in its action, not preventing some of the 
greatest falls in blood-pressure. Instead, 
a close watch was kept for visible signs of 
collapse — pallor, cold clammy skin, and 
(most reliable of all according to Ma.xson) 
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a feeling of respiratory oppression. None of was troubled by post-spinal anaesthetic 
these signs was seen. By the time methe- headaches lasting up to a week. There is 

S'^ch cases, no need to use a 

Dodds, I had little need for its aid, though heavy anaesthetic agent, for as good results 
It was used in a fow cases in which every- can be obtained with procaine into the ath 
thing claimed for it was fully confirmed, interspace. 

As for side effects, only 3 patients vomited ' 

and not one complained of headache, in 

spite of the fact that no special instructions Discussion. 

were given as to raising the foot of the bed, 
et cetera, after the return to the lying-in 
ward. Most patients naturally lay flat, 
sleeping, and were allowed to move as they 
liked when they awoke. No single cause 
apparently accounts for post-spinal tap 
headaches, but the majority of opinions 
favour the theory of leakage of cerebro- 
spinal fluid leading to diminished intra- 
cranial pressure. Cosgrove’s patients 
ceased to be troubled by headaches as soon 
as he used a small-bore needle. Lundy “ 
believes the headaches to be attributable to 
disturbances of intracranial pressure and 
that "excessive attempts to puncture the 


,^dura and arachnoid, even without injection 
of a spinal anaesthetic agent, may result in 
headache, backache, and leucocytosis, but 
not usually in fever. These symptoms 
probably are attributable to meningeal 
irritation secondary to trauma and sub- 
arachnoid bleeding.” Beattie and Dick- 
• son' ‘ mention small holes found in the theca. 
Short of careless technique leading to a 
true meningitis, I feel the single "tap”, 
splitting the thecal fibres, with no more than 
a few seconds disturbance of cerebrospinal 
fluid pressure by using it as a solvent and 
replacing it, reduces the problem of head- 
ache to insignificance. Only one other 
possibility, remains— some unexplained 
chemical irritation by the anaesthetic agent 


Although the results of any method are 
usually the best arguments "for and 
against ' ’ (and I hope it will be conceded 
that there is little fault to find with the re- 
sults now presented), the subject of spinal 
analgesia, for delivery is so controversial 
that a more detailed discussion is called 
for. 

What is the nature of the usually un- 
defined dangers of spinal analgesia for 
delivery ? - Cosgrove" mentions 3~ 
vasomotor, circulatory, and respirafory 
paralysis, and to these must be added the 
possibility of some direct toxic action from 
absorption into the circulation of the anaes- 
thetic agent. Rachi-sensitivity has already 
been commented on. 

With analgesia reaching to the umbilicus, 
representing a spinal level of the loth dorsal 
segment, the three dangers mentioned 
by Cosgrove are entirely avoidable. Too 
high an ascent of anaesthetic solution may, 
however, result "in lowering of bloof' 
pressure to the point where the heart fai = 
to get the needed nutrition” (Maxson) \vi ' 
resultant cerebral anoxia of the vi a 
centres, and to progressive upward para y 
sis of respiratory mechanism the in cr 
costal muscles, the diaphragm and ic 
medulla. But it is important to 
that this respiratory paralysis, wit 
exception of the intercostal 
arises from cerebral anoxia through 


itself and from this point of view procaine ^ j.Vprf action 

is generally regarded as the least toxic of b ood-pressure, and not dire ^ 

allfuch agents Burton," in a recent senes of anaesthefac soluhon 
ausuLUdgeuis. ,, A disease ports this view and states tnatwim* 

of cases complicated by cartoc ®ase p „l 

and delivered under heavy nupercaine 
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paralysing the respiratory centre even if 
the injected dose travels up in the cerebro- 
spinal fluid. This does not apply to Sto- 
vain. Novocain is now being used fear- 
lessly for operations above the umbilicus, 
indeed by some for operations in any part 
whatever.” 

Regarding vasomotor collapse, it cannot 
reasonably be held that blocking of only 
5, sets of autonomic nerves (D.io to L.2) 
will produce sufficient collapse to lead to a 
condition irreversible by the simple em- 
ployment of the Trendelenburg position or 
the injection of methedrine. 

Circulatory collapse, the third of Cos- 
grove’s suggested dangers, is evidenced by 
faU in blood-pressure, and I believe, with 
the technique already described, that this 
fall is completely controllable and, if 
necessary, reversible. Maxson quotes 
Porter and Smith^® as follows : ” The cri- 
terion is not the absolute or percentile fall 
of blood-pressure per se, but whether there 
remains sufficient blood-pressure to carry 
on for a time at least the work of nerve cells 
in the brain and cord . . . the danger line 
may probably be placed at 60 mm. Hg.” 
Maxson adds : “ the young and robust will 
withstand a fall to 30 mm. ; the aged and 
infirm are seriously embarrassed by a drop 
to 50 mm.” Waldron” emphasizes that the 
important safeguard is the pulse pressure, 
and that as long as this stays above 20 mm. 
Hg. one should not be too much concerned 
about a pressure drop, “particularly if it 
is symptomless.” Cosgrove stated that he 
had no cause to be concerned over exces- 
sive blood-pressure drop in a series of over 
500 cases of all kinds; his patients had 
their blood-pressures recorded throughout, 
and he found an average systolic faU of 
23 mm. Hg. for a, 50 mg. dose and 38 mm. 
Hg. for a 75 mg. dose. Referring to these 
dosages, Maxson states that " low spinal 
anaesthesia is safe without e.xception ” and, 
'as Cosgrove, and iMinnitt and Gillies point 
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out, they are about half that which is 
usuaUy used. 

The disasters which have imdoubtedly 
occurred are usually, as De Lee said, un- 
recorded and it is highly probable that the 
blood-pressure at the time was also unre- 
corded. 

“ The danger of spinal injection (Blom- 
field) is . . . if by any chance the dose used 
is excessive there is no means of extracting 
any part of it. In the course of many 
hundreds of injections there occurs, sooner 
or later, an unexpected coUapse. This is 
probably to be attributed to the power 
which injected analgesics have of lowering 
blood-pressure.” Minnitt and Gillies also 
include, under the acute circulatory failure 
known as neurogenic shock, the type of 
circulatory disturbance caused by fac- 
tors which influence the nervous system 
directly, such as trauma or spinal anal- 
gesia. These opinions are quoted simply to 
emphasize that such disasters as have 
occurred have, in all probability, been due 
to overdosage, to poor observation of the 
patient’s condition after the anaesthetic 
solution was injected, or to employment of 
drugs not so safe as procaine. 

The final danger to be discussed is the 
possibility of toxic absorption of procaine 
from the spinal theca, and this is ine.xtric- 
ably bound up with the question whether 
pregnancy carries with it some mysterious 
or, as Marshall puts it, "pecuhar suscep- 
tibility.” I believe that in Marshall’s com- 
plete heading, ‘ ‘ The peculiar susceptibility 
to spinal anaesthesia of women undergoing 
Caesarean section ” lies the probable 
truth, for he offers four possible e.xplana- 
tions, of which only one has ahj’^thing to do 
with Caesarean section, and the rest refer 
to susceptibnity arising from the state of 
pregnancy. Once more we find confusion 
— this time the confusion as to whether it 
is the pregnancy or the Caesarean section 
that is dangerous from the point of view 
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of spinal analgesia, 
latter, and that Marshall's words 
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believe it is the I can find no warning in the literature 
auu umt ivxarsnall s words were against spinal analgesia in any other con- 
.. as they do that the dition with increased lipoidaemia. Here 

again, local infiltration of large amounts as 
now widely practised would inevitably 
have led to innumerable disasters- if there 
were any danger of this kind. 

Thirdly, Marshall suggests an increased 
shift of blood volume into the splanchnic 
area and lower limbs leading to ano.xia of 
vital centres. This is not peculiar to preg- 
nancy as far as it is caused by vasomotor 
paralysis, and it is corrected simply by the 
Trendelenburg position. But if he includes 
the sudden release of pressure during the 
delivery of the child then, I think, he is 
getting at the root of the matter, for all 
anaesthetists are wary of spinal analgesia 
for any condition involving sudden lower- 
ing of intra-abdominal pressure, such as 
large retroperitoneal or ovarian cysts, and 
even in simple paracentesis for ascites it is 
traditional to prepare "brandy and a 
binder ” in case of collapse. There is here 
a definite possible cause of collapse in 
Caesarean section, where there has already 


susceptibility arises out of the mechanism 
of the operation. Many obstetricians and 
anaesthetists believe that there is some- 
thing mysterious about pregnancy that 
makes spinal analgesia dangerous, but 
Macintosh and Mushin=“ state that “on 
commonsense grounds it appears to us to 
be a bogy to suggest that pregnancy makes 
a woman peculiarly susceptible to the 
effects of spinal analgesia." Hewer, how- 
ever, writes that ‘ the mortality of 
Caesarean section under spinal block is for 
some reason high, and the method is not 
to be recommended." No more, no less, 
and we get no further forward. 

Marshall suggests that there is a lowered 
capillary permeability in pregnancy 
favouring entry into the circulation of the 
anaesthetic agent. That this cannot have 
any real significance is proved by the fact 
that he eventually chose as the safest 
method local infiltration of the abdominal - 
yall. Now 150 to 200 c.c. of | per cent 


,^procaine is commonly used for this method occurred the normal average blood-pres- 


(and many operators are not afraid of 
greater quantities and higher concentra- 
tions) ; but this is a dose of 750 to 1,000 
mg. injected into a much more vascular 
tissue than the enclosed space of the theca, 
where there are nerves with a recognized 
affinity for procaine, which " fixes ” in 5 
minutes. Moreover procaine may be given 
therapeutically intravenously (Lundy) in 
cases of cyclopropane epinephrine tachy- 
cardia. 

Secondly, Marshall suggests that there 
may be some connection betvyeen the 
existing lipoidaemia and “increased 
toxicity of spinal anaesthesia during preg- 
nancy." But he gives no clue as how the 

lipoidaemia is dangerous, 

admitted that there was a dangerous 

absorption of procaine from the theca, an 


sure drop due to the spinal block. If the 
collapse occurs before delivery it is much 
more likely to be due to overdosage and 
careless technique than to any mysterious 
susceptibility peculiar to pregnancy . 

Marshall's fourth possible cause of sucli 
susceptibility is that labour pains and bear- 
ing-down efforts lead to more rapid diffu- 
sion of the anaesthetic agent in the spina^ 
canal. De Lee also believed that during 
labour the fluid in the lower cord canal was 
"pressed up towards the medulla, cap* 
ing respiratory paralysis." That 
latter mechanism does not occur with pro- 
caine has already been pointed out, an 
I find it hard to believe that with z m - ( 
maximum dose of an agent that is . 

5 minutes), the uterine pains ° 

down can be of any danger whatso 
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quite apart from the fact that the level of 
analgesia reached was never noticed to be 
higher in patients who were still having 
strong pains. Few of my cases were having 
strong pains, and fewer still showed any 
uncontrollable bearing-down efforts. 

To sum up this question, I feel that the 
conclusion is inescapable that the effect of 
spinal block with procaine depends on 
nothing more than the level of analgesia 
reached, and that the so-called "peculiar 
susceptibility of pregnant women ” to 
spinal nerve block has no foundation in 
fact, beyond the possibility of collapse due 
to the comparatively rapid decrease of 
intra-abdominal pressure in Caesarean 
section. It is, as Minnitt and Gillies wisely 
remark, "the natural instinct of anyone, 
who has suffered the misery and ignominy 
of causing a death under an anaesthetic, to 
attribute it to some condition beyond 
human control." I cannot believe that it is 
beyond control, and Thomas’s'^ series of 
Caesarean sections under heavy nupercaine 
is added proof that a technique, learnt with 
the aid of the sphygmomanometer, leads 
to smaller dosage and complete safety. 


Surgical Shock. 

Most writers now recognize the neces- 
sity of describing shock by an epithet 
indicating its cause. Before going further 
it must be stated that collapse due to 
spinal analgesia is not included as its 
aetiology is clear, and the essential dif- 
ference, as Hewer says, is that there is no 
change in the volume of circulating blood, 
^laxson also remarks that slowing of the 
heart concurrent with lowering of blood- 
pressure constitutes an essential difference 
between the hypotension of spinal anaes- 
thesia and that of shock. For the slower 
rate gives the heart muscle longer rest 
periods and, when accelerator impulses 
D 
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return, it is in good condition — quite the 
opposite from the vicious circle of surgical 
shock. Analgesia to the umbilical level 
has no effect on accelerator impulses, and 
in my cases the pulse-rate usually fell 
through removal of pain and substitution 
of rest. 

How, then, may surgical shock arise, 
during vaginal operative deliveries? Its 
initiation is probably determined by one or 
more of the following: (i) Haemorrhage 
from the uterus or lacerated tissues in the 
canal below j (2) plasma loss into traunla- 
tized pelvic tissues; (3) neurogenic factor, 
viz, repeated, powerful, sensory stimuli, 
(4) production and entry into the circula- 
tion of histamine-like substance as the result 
of trauma; (5) toxic effects of anaesthetic 
drugs; (6) psychogenic influences. I do not 
believe that "obstetric shock”, in the shape 
of yet another mysterious factor pecuhar 
to pregnant women, exists. All cases 0 
shock following dehvery are capable 0 
explanation by one or more of fte factors 
above mentioned and the term obstetnc 
shock,” arising as it does from the d^ire 
to- attribute disaster to some condition 
beyond human control should be rigorously 
excluded — it is, in fact, merely an escape 


liagnosis. 

It wiU be agreed that the majonty ot my 
ases were strong candidates for secondaiy 
hock, yet not one suffered from it, and 
ubmit that this is largely because the 
lelivery was carried out under spna 
)lock. It is generally conceded that hae- 
norrhage from the uterus is less, and_ ae 
norrhage and plasma loss from 
iamage is also minimized because o e 
)erfect relaxation of the passages obtaine , 
in effect which also lessens the produc 10 
)f histamine-like substances. Rei ex 0 
leurogenic shock, from intra-pelvic 
mlation, pulling and ® ^ 

laturally completely prevented by ner^e 



Operative Conditions. 

The advantage of spinal block in ensur- 
ing complete relaxation is too well known 
to need repetition here, but certain other' 
points should be. mentioned : Firstly, with 
regard to dilatation of the cervix, I have 
no doubt that Delmas’s practice of digital 
dilatation would be as easy as he asserts, 
for often I found, in spite of the 

- .. __i.: (t^\\ Hi ntn- 
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Minnitt and Gillies depict a graph of the 
blood-pressure during a hernia operation 
under open ether in which the blood-pres 
sure fell to 70 systolic and 65 diastolic 
following mobilization of the testis and 
handling of intestine. General anaesthesia 
cannot prevent this type of shock. Hewer 
states the modern view that there is a 

definite inhibition of the I ojten i touna, in spue ui uii- — j 

by afferent nocioceptive , vaainal examination suggesting full dilata 

this type of shock can be minimize _ y ' centimetre or so of dilatation 

(my italics) general hS'vet to occnr. In such cases the rehxa- 

practically prevented s“J^:“ble ” of the cervix enabled an easier and less 

Mocking. "There has [lo^atic completion of ditohon 

tendency to discount the effe tt under general anaesthesia. Occasionally 

during light anaesthesia a ■ manual rotation of the occiput was une.\ 

believes that the reaction has § 0 ^^ . f^^nd to be necessary and dishess 

I support Minnitt and Gilhes in vi p abdominal pressure above 

that deep anaesthesia can only inhibit ^ , r ^naleesia — a very small amount 

U™ pect in stating that " very prolonged 

„.s, horvever, me o..., 

S^considLela™^^^^^ fowlot 

the drug. It is surgical sho* whose cMel . postcno 

predisposing cause IS anaesthes . ^ y ^ reached the promontoiy of to ^ 

|turgSSS:armte\t^^^ dose in this case had been 

t”„tio„fd, I did not find a^ fear even 


irritability is not aftecteo me 
some patients have to form ^ 
ring, as when the occiput is 
dictate delivery face to ^ “hat this 
This was, however, Ae only^^^^_ 


,se in this case nau part was low 

Occasionally the , and at 

mentioned, I did not nnu gpppgh to deliver episiotomy,^^^^^_ 

nervous patients, provided tim igyel spinal block has g^_ jpvided 

to explain just what was goi g P n“npld a difficult rota- 

1- Hoes not ne nt 


tnis levci ---- 

jnst what was gome 10 „ver pudendal nerve 

It is contended, therefore, ttonrbS“ton to presentogjart 

^"^sllryltoprefermdtoro.^^ 

tomies. 
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than local or pudendal nerve block, for pro- 
caine inhibits the action of sulphonamides. 

A further advantage of spinal block lies 
in the greatly diminished, risk of vomiting 
and cyanosis, such as is not infrequently 
seen during the induction of inhalational 
anaesthesia at the end of prolonged labour 
— as a result the delivery is conducted in 
a quiet and peaceful atmosphere and post- 
partum aspiration pneumonia and pulmon- 
ary collapse are almost completely avoided. 

The Third Stage. 

Placental dystocia and haemorrhage 
from uterine atony was unknown in my 
cases, though in 5 the placenta was removed 
manually immediately after delivery as a 
deliberate policy. This practice arose out 
of the necessity, sometimes occurring after 
delivery under general anaesthesia, of 
having to give a second anaesthetic to 
remove a retained or partially adherent 
placenta, though latterly pentothal was 
used for this second anaesthetic. In spinal 
block deliveries immediate manual re- 
moval was given up, and pentothal was not 
required as the natural process always 
occurred. 

Indications and Contra-indications. 

Details of 3 types of case have already 
been given, but it is felt that attention 
should be paid particularly to the inertia 
syndrome (Goodall-^) and dystrophia 
dystocia of De Lee, as indications par 
excellence for spinal' analgesia. Willi- 
ams's"'* description of the latter cannot be 
bettered : the distressing labour for days, 
'e.xhaustion, the membranes long ruptured, 
signs of intrapartum infection and foetal 
distress, the cervn.x not fully dilated, the 
head high and the occiput probably lateral 
or posterior, “we are then dealing with one 
of the most serious types of case in obstet- 
ric practice.’’ Goodall completes the picture 
of the depleted, infected mother, usualh’ 
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badly injured during instrumental delivery, 
with vomiting, dehydration, acidosis, 
intestinal and vesical obstinacy, use of the 
catheter, cystitis and sub-involution due to 
infection and inertia. 

Three of the cases in Table I were judged 
to be true cases of dystrophia dystocia, 
while many others had more than half of 
the usual features. It was in such cases that 
De Lee considered Caesarean section 
would have been a better choice at the 
outset, and Williams agreed. Yet it is 
precisely in this type of case that one carries 
out expectant treatment the next time after' 
consideration and decision upon vaginal 
delivery. I would only urge that obstet- 
ricians, thus having burnt their boats, will 
find all the advantages of spinal analgesia 
come to their aid when the moment for 
delivery arrives. Many of the terrors that 
follow prolonged deep general anaesthesia 
are in this manner banished. Goodall 
admitted, in drawing attention to the inertia 
syndrome, that he had nothing new to sug- 
gest in its treatment; it is a pity that the 
fact that general anaesthesia may well be 
the last straw is not more widely recog- 
nized. For cases which have already had 
inhalational anaesthesia for attempted 
delivery, or for early rotation of an'occipito- 
posterior position, there can be little 
question that a second such anaesthetic 
should be avoided at all costs. 

In eclampsia and non-convulsive toxae- 
mia spinal block for delivery is equall}' 
beneficial, and Cosgrove here emphasized 
its use as there is no effect on the liver or 
kidneys, and by lowering the blood-pres- 
sure and slowing the heart the myocar- 
dium is relieved. There is no deleterious 
action on the respirator}^ tract, and the 
central ner\mus system is protected from 
no.xious shock influences by complete 
blocking of peripheral neurons; further it 
does not cause cyanosis and has no dele- 
terious effect on tlie child. Hewer regards 
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high blood-pressure as a contra-indication 
only if accompanied by marked arterio- 
sclerosis, and he agrees that the method had 
been used with success in eclampsia. 

In cardiac cases, Burton’s series is suffi- 
cient indication of safety, though it is 
known that cardiac patients often escape 
difficult deliveries, and most can be de- 
livered under local infiltration and puden- 
dal nerve block. 

I would go so far as to say that the only 
contra-indication — apart from skin sepsis 
and spinal deformity — is severe shock and 
hypotension, and that once these are cor- 
rected (as they should be prior to operative 
interference) spinal block will not only 
cause no further deterioration of the general 
condition but will help to prevent it. 

The Child. 


the mother ? Although spinal block rela,xa- 
tion cannot directly prevent either intra- 
cranial damage or foetal infection, it pro- 
vides the easiest conditions for delivery, 
and by leaving the child free, of any 
narcotic influences it is in better condition 
to ward off infection. 

Finally, many obstetricians now agree 
that asphyxia from morphine is often really 
due to the superadded effect of a general 
anaesthetic, and, as Cosgrove points out, 
spinal analgesia obviates this well-recog- 
nized synergism. But, though well recog- 
nized, it is not sufficiently emphasized in 
current teaching, for the simple reason that 
general anaesthesia being customary it is 
easier to teach the traditional avoidance 
of morphine during the 4 hours before 
delivery, and to omit mention of the 
dangers of the combination of morphine 
and general anaesthesia. 


I do not think that any of the critics of 
spinal analgesia will deny the great advan- 
tage to the child. Sturrock points out that 
anoxaemia, due to over-dosage with anal- 
sics or to development of cyanosis during 
‘general anaesthesia, is a preventable 
cause of foetal death, and that gas and 
oxygen “ is much more difficult to admin- 
ister successfully in pregnancy and labour 
than in general surgical cases if cyanosis 
is to be avoided.” He also reminds us 
of Schreiber's pioneer work in tracing 
cerebral lesions in later life (spasticity, 
convulsions and mental retardation) to 
anoxaemia during delivery. 

The benefit to the child is especially 

noticeable in prolonged labours and in trial 

labours. How often do we see a^ trial 
labour successful mechanically , the dispro- 
portion at the pelvic brim surmounted at 
the expense of the mother's strength, and 
the foetus still to be subjected to a mid- 
cavity forceps operation under general 
anaesthesia, an agent which 

straw to the child even more often than to 


Summary. 

1. A series of deliveries under spinal 
analgesia in difficult obstetric cases is pre- 
sented. 

2. As a result of this e.xperience and a 
search in the relevant literature, it is con- 
cluded that low spinal analgesia for difficpn 
forceps delivery carries no danger peculiar 
to the pregnant woman, and that me 
disasters that have occurred are capable 0 
a perfectly rational explanation and are no 
due to any mysterious susceptibility. 

3. That as well as being a safe pro 

cedure it is maintained that spinal ana 
gesia is of paramount importance m prc^, 
venting secondary shock and 
haemorrhage and morbidity, and a 
also, prevents further deterioration m a 
already depleted patient. . 

4. Frequency of faflure to 

prolonged general anaesthesia as , 

ant contributory factor in the 

shock is stressed, and an e.xho 
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made to eschew the term “obstetric shock” 
as being an escape diagnosis. 

5- The beneht to the child, particularly 
in prolonged and trial labours, is empha- 
sized, especially as spinal analgesia avoids 
the combination of morphine narcosis with 
superimposed general inhalational anaes- 
thesia. 

I wish to express my gratitude to Profes- 
sor R. W. Johnstone for permission to use 
patients under his care, and to Drs, E. 
Chalmers F ahmy and J ohn Gillies for much 
encouragement and help. Also I wish to 
thank the many house surgeons who re- 
corded the blood-pressures for me, and 
Sister Anderson of the Simpson Maternity 
Pavihon, who always had my ‘‘spinal 
packet ” ready for instant use. 
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Calcium and Phosphorus Metabolism in Prelnancy 

under War and Post-war Conditions) 
first communication on the calciferol factor. 


BY 


E. Obermer, M:D., M.R.C.S., L.R.C.P. 


In a previous communication’ the eenpra I i 

scope of this investigation has be«i out- diet a self chosen 

lined. The calcium intake Ld outouf stL 
figures for a group of control women and for a°?s 

a group of women fed a supplement of oen^T nf 1 (controls throughout the 

calcium phosphate were given. The LdTnt. r ^ 

calcium and phosphorus balanrpc i ^3 to 22, before the sup- 

analysed. No correlation could be found 

m either of these 2 groups between the communStion ' 

various factors usually considered to im i 

influence calcium raeta^bolism such as f^^“"’cation the figures 

Ca ; P ratio of the diet, protetor fa?!nTake ?ases 2a to S T} 

■Sem* ttIZsiTZ:: 

demonstrate that the probabffity™of a l™Mntro™'™'‘* 

positive calcium balance throughout preg-. Group 11 . Cases on a self chosen diet, 

"^cakium^Stak?^*^^ ^ ^ together with the following supplementaiy 

Closes of calcium phosphate (the figures 


n the present communication, a further 
.r</cases* are dealt with, covering 67 48- 
our balance periods at 6 weekly intervals 
from the 2nd or 3rd month of pregnancy 
to term. The calcium intake, output and 
balance figures for these further 14 cases 
are given in Table I. These figures, together 
with the figures given in the previous com- 
munication’ are further discussed, splitting 
them into 3 groups in the following manner : 
Group I. Controls, that is, no mineral 


represent amounts of calcium and phos- 
phorus elements per 24 hours). 


Calcium ' Phosphorus 


3rd to 5th months 
6th to 8th months 
8th month to term 


0.64 g. 
0-95 8 - 
1.26 g. 


0.282 g. 

0.423 g- 
0.564 8 - 


* Case 23 (aged 26) had a normal previous preg- 
nancy in April 1944. Cases 24 (aged 34), 25 (aged 
29), 26 (aged 24). 28 (aged 33), z8 (aged 31), 29 
(aged 33), 30 (aged 29), 31 (aged 35), 32 (aged 32), 0 *^ ^ Self chosen diet With identical calc 

33 (aged 34), 34 (aged 31), 35 (aged 25) were primi- phosphate supplements to Group U, an 
parae. Case 36 (aged 29) had one previous normal in addition a supplement of calciferol in 

the following doses. 


Figures for Cases 13 to 22 were given in 
the previous communication,’ and the 
figures for Case 23 are given, herewith, at 
the top of Table I. 

Group) III. Cases investigated in the 
same conditions as Group II cases, that h, 
on a self chosen diet with identical calcium 


pregnancy in 1943. 
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3rd to 5th months iS.ooo I.U. per 24 hours 

6th and 7th months 27,000 I.U. ,, ,, ,, 

8th month to term 36,000 I.U. ,, ,, ,, 

The calciferol was administered in the 
form of pellets (Radiostol B.D.H.) — 3,000 

I.U. per pellet — and the women were 
instructed to chew the pellets like sweets, 
in order to ensure absorption. 

The figures for Cases 24 to 36 are given 
in the second part of Table I. 

Table 

Calcium 


those recommended as adequate by most 
authorities. Nevertheless (see Tables II 
and III), there were 42 per cent of negative 
calcium balances and 44 per cent of nega- 
tive phosphorus balances in this group. A 
reduction in the Group III cases to 22.5 per 
cent negative calcium balances and 16 per 
cent phosphorus balance is too great to be 
accidental. 

It is hoped that the data provided by the 
II. 

Balances. 



Group I 

Group 11 

Group HI 

Number of balances 

. ... 68 

36 

44 

Percentage negative balances ... 

. ... 81 

44 

22.5 

Percentage equilibrium 

9 

3 

4-5 

Percentage positive balances .. 

10 

53 

73 

- • Group 

I — Controls. 



Group 

II — Calcium phosphate. 


Group 

HI — Calcium phosphate plus Calciferol. 

(Balance figures under + or — 0.20 per 48 hours have been 

counted as 

'■ Equilibrium ”) 

Table HI. 



■ Phosphorus Balances. 




Group I 

Group II 

Group lU 

Number of balances 

68 

36 

44 

Percentage negative balances ... 

41 

42 

16 

Percentage equilibrium 

II 

II 

7 

Percentage positive balances 

48 

47 

77 


Comparison of Calcium and Phosphorus 
Balances. 

The figures for all three Groups are 
shown in Tables II and III. 

Discussion of the Calciferol 
(Vitamin D^) Factor. 

The figures shown in Tables II and III 
provide almost conclusive evidence that 
calciferol has some influence on calcium, 
and to a greater e.xtent on phosphonis 
metabolism. 

Both calcium and phosphorus intake 
figures in Group II cases were higher than 


completed survey will throw light upon the 
following questions which are all of con- 
siderable practical importance : 

1. The mechanism of action of calciferol. 

2. What is the optimum dose of calci- 
ferol at different stages of pregnane}'- ? 

3. Are mineral supplements necessary, 
when the proper dose of calciferol is 
administered throughout pregnancy ? 

ilECHANISM OF ACTION OF C.ALCIFEROL. 

In spite of the large amount of work done 
on animals, the e.xact mechanism of vitamin 
D action is still far from understood even in 
smaller laboratory animals. The action is 
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tamaTorpanfar' n »' 

numan organism. The most comprehen- Calciferol ? 

sive monograph on the subject^ emphasizes 

our ignorance. The authors of this mono- . specified above which were 

graph state: “Evidence is accumulating to the Group III cases are much 

that the responses to vitamin D which have tiigher than those ordinarily given. They 
occupied most attention, that is, calcaemia, decided upon as the result of previous 

phosphataemia, modification of rates of experiinental work in which the writer 
absorption and e.xcretion, ossification— are difficulty in ensuring positive calcium 

not primary changes, but are the signs of phosphorus balance throughout preg- 
reactions to which they are secondary, and on the usual doses. 


that back of all these there is a function of 
rendering calcium and phosphorus avail- 
able to tissues, and a companion process of 
making the tissues more receptive to these 
ions — that is, stabilizing and integrating the 
relationship. How this is accomplished 
constitutes the major problem for investiga- 
tion.” 

Shimotori, et al.^ who studied the 
mechanism of vitamin D action in dogs by 
using radioactive phosphorus found in- 
creased urinary phosphorus excretion 
(found also in most of our Group III cases), 
and concluded nevertheless that calciferol 
probably does not exert its effect on phos- 
phorus metabolism by improving intestinal 
Phisorption of phosphorus, but rather by 
intensification of the phosphorus turnover 
in bone with resulting hyperphosphataemia 
and decreased visceral phosphorus turn- 
over. Though there was no increase in the 
plasma inorganic phosphorus figure in our 
Group III cases (in spite of the high daily 
dosage of calciferol), the marked increase 
in urinary phosphorus excretion in relation 
to faecal phosphorus excretion and the 
greater proportion of positive phosphorus 
balances, suggests an important influence 
on foetal bone growth. The postnatal 
follow-up findings of all groups, together 
with the findings on the succeeding groups 
of experimental subjects, to be published 
later— being given varying doses of calci- 
ferol without mineral supplements- 
throw more light on this subject. 


-should 


A survey of the literature on this subject 
is not at’ all helpful. Park' states that preg- 
nant women should be given 800 units of 
calciferol per day, but admits that he is not 
sure that this is the correct dosage. It is to 
be presumed that those who are responsible 
for the dosage in the daily Government 
capsule sold to mothers at antenatal clinics 
(which contains 800 units of vitamin D), 
shared Park's opinion. 

In a more recent publication'. McCune 
states that during pregnancy " ah amount 
of vitamin D, equal to that contained in 
5 teaspoonfuls of cod-liver oil, that is 
1,700 units, may be required in addition to 
a high calcium intake to prevent a negative 
balance and guarantee calcium retention. 
ShohP in his monograph on mineral meta- 
bolism writes “Four hundred units 0 
vitamin D and i quart of milk daily shoul 
be included in the diet of pregnan 
women.” No experimental authority or 
either of these statements is given. 

On the other hand, Steck, ei al/ proie 
that the tolerable limit of administration 0 
the vitamin (without toxic symptoms] 
20,000 units per kg. per day for , 

canine subjects. As the average weig 
the women in Group III was 55 kg., i cao 
be presumed that they would tolerate a oac 
of 1,100,000 units per day. The maximui 
dose given them at the end of pregnane} , 
that is, 36,000 units per day, allows a afoe 
margin of safety. None of these ■ 
complained of any unpleasant symptom., 
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though it is doubtful whether such large 
doses are, in fact, necessary. In any case, 
the labour and postnatal details of the 
members of Group III do not bear out the 
suggestions' made by such authors as 
Biehm,® who in a paper which provided 
singularly little experimental evidence, 
suggested that intermittent daily doses of 
4,000 I.U. caused calcification of the 
placenta, and might cause calcification in 
the kidney of the new-born and premature 
calcification of the foetal head, or Finola, 
et al.^ who claimed that on such minute 
doses as 250 units per day, there was 
radiological evidence of increased density 
of the foetal bones. 

The findings in the next groups of women 
in this series should enable us to discover 
the optimum requirements for different 
phases of pregnancy with greater accuracy 
and also whether mineral supplements are 
necessary as well as calciferol, when ade- 
quate dietary intake of calcium and phos- 
phorus is available. 

Summary. 

1. Calcium intake, output and balance 
figures are given on 14 further cases in the 
series — 48-hour balance periods at 6-weekly 
intervals throughout pregnancy. 

2 . The calcium and phosphorus balances 
of all cases in the series considered up to 
date are analysed in three groups : 

Group I. Control on self chosen diets. 

Group II, On self chosen diets, together 
with a supplement of calcium phosphate. 

Group III. As Group II, together with 
large doses of calciferol. 

3. The table of calcium balances shows a 
marked decrease in negative balances in 
Group II as compared with Group III, and 
a still further decrease in Group III. 
Even in Group III, however, there were 
22.5 per. cent negative balances. The 
possibility tlrat this may be due to an exces- 
sive dosage of calciferol is mooted. 
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4. The table of phosphorus balances 
shows no difference between Groups I and 
II with regard to percentage of negative 
balances — 42 per cent. In Group III there 
is a reduction of the percentage of negative 
balances to 16 per cent. 

5. The mechanism of action of calciferol 
is discussed. 

6. Our ignorance as to the optimum 
dosage of calciferol during pregnancy is 
stressed and references given to the litera- 
ture on the subject up to date. 

Conclusion. 

That positive calcium and phosphorus 
balances throughout pregnancy in normal 
women cannot be ensured by a high 
calcium and phosphorus intake alone. The 
addition of calciferol is essential. 
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Pulmonary Tuberculosis and Pregnancy 

BY 

A. L. Jacobs, M.R.C.P. 

Se/iior Resident Physician, Paddington Hospital, London 
County Council. 


The hterature on this subject is bulky, and haustive, objective and generally valuable 
the views expressed widely divergent. In studies of the subject have been made by 
the main, 3 aspects of the problem are dealt obstetricians rather than by physicians, 
with: (i) Is pregnancy a danger to a This is difficult to understand, for the corn- 
woman suffering from phthisis; does it bination of phthisis and pregnancy is fre- 
tend to aggravate active disease or to reac- quent, and if calls for the exercise'of the 
tivate quiescent disease in the lung ? (2) To sort of judgment which physicians are apt 
what extent may tuberculous women be to claim as their special province. Perhaps 
permitted to bear children ? (3) Is phthi- it is because they are unfamiliar with the 
sis an indication for artificial interruption speculative theorizing so prevalent in the 
of pregnancy ? This approach is inade- literature of tuberculosis, that obstetricians 
quate, for it leaves out of consideration have taken a more objective view of the 
many important questions which arise in problem. At all events, among the nunier- 
the management of these cases. However; ous papers on the subject a certain number 
even within this restricted field of study, are distinguished by a more scientific 
much of the literature has served rather to approach and these enable us to reach 
obscure the problem than to illuminate it. certain conclusions. 

.The conclusions of the numerous workers A traditional belief, existing from 


’^are ofteii contradictory, and this is not ancient times and expressed in the Hippo- 
remarkable, for in many cases the basis on cratic writings, credited pregnancy with a 
which these conclusions are founded is beneficial effect on phthisis, and this belief 

inadequate. Much of the literature, in appears to have been general, both amongst 

short, is of no scientific value, for the the profession and the laity, until abou 
material studied is incapable of supplying 1850. During the latter half of the lOj 
the answers to the questions posed. ' This century a number of writers expressed me 
has not deterred many writers from reach- view that pregnancy is harmful. This view 
ing emphatic conclusions and holding them replaced the earlier belief and game^ 
with great tenacity. The confusing nature increasing adherence until recent yea »- 
of much of the literature may explain, while many authorities drew me na 
though it can hardly excuse, the remark- (though ill-s«bstantiated) conclusion 
able neglect of this important problem in pregnancy be harmful to ^ 

textbooks of general medicine. Even woman araficial abortonm|rst be 
special textbooks on tuberculosis give very sahsfactoiy treatment. Dunng m y 
■ Me space to the complication of preg- years the doctnnal P^ndtJum has^si^^^^. 

" 1,- ic artpnnatelv covered only in back and now occupies a mor 
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tuberculous, although there is nowadays 
a. healthy tendency to avoid sweeping 
generalization and to give each case indi- 
vidual consideration. 

Literature. 

In 1931, Robinson' published the results 
of a questionnaire addressed to a large 
number of different authorities, mostly in 
Britain, but including some in other 
countries. He reported that opinion was 
about 5 to I in favour of the view that preg- 
nancy has a harmful effect upon phthisis, 
though many of these authorities gave little 
evidence in support of this view. This 
attitude was also evident in a discussion 
between physicians and obstetricians at the 
annual meeting of the British Medical 
Association in 1936.' A majority of our 
specialists in tuberculosis appear to regard 
pregnancy as a harmful “complication” 
in phthisis, and in active cases not a few of 
them advocate artificial abortion, provided 
the pregnancy has not advanced beyond 
3 or 4 months. Some, indeed, seem to be 
more emphatic in their views than the avail- 
able evidence warrants. 

An attempt to analyse the general litera- 
ture produces a feeling of confusion rather 
than enlightenment and only a few repre- 
sentative publications can be mentioned 
here. (Jameson^ has written an admirable 
review of the literature.) 

First, as to the alleged harmful effect of 
pregnancy on phthisis, perhaps the most 
frequently quoted writer is Rist,* who, in a 
study of more than 170 cases of pregnancy 
associated with phthisis, found that more 
than 80 per cent were worse after the preg- 
nancy and more than 50 per cent were dead 
within 2 years of it. These figures are 
alarming, but they are open to 2 objections. 
Firstly, inadequate consideration is given 
to the nature, severity and e.xtent of the 
tuberculous disease, and secondly there is 
no control material of cases of equal severity 
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uncomplicated by pregnancy. Figures sup- 
porting the same view hav'e been published 
by many authors, including Sergent and 
Moricard,^ Trembley,^ Hutchinson,' Ber- 
nard,' and Norris and Murphy." It is note- 
worthy that those writers who produce the 
most alarming figures are nearly all open to 
the same criticism as Rist. In papers 
including a control study, though in a 
number of cases an unfavourable effect of 
pregnancy is claimed, its degree is seen to 
be very much less than that asserted by 
Rist. One of the best studies of this type 
was published in 1925 Forssner of 
Stockholm.'" He found that in the less 
advanced cases of phthisis there was very 
little difference in the after histories of those 
women who had undergone pregnancy, as 
compared with those of a control series. In 
the more advanced cases of phthisis, how- 
ever, there appeared to be a somewhat less 
favourable outcome in the women who had 
undergone pregnancy, though its degree 
was less than had been descnbed by other 
writers. Forssner’s results are summanzed 

in Table I, taken from his paper. 

A paper by Cohen" analyses the results 
in 100 tuberculous women who underwent 
pregnancy and labour, \Hth the conclusion 
that “ pregnancy and labour per se rarely 
exert any harmful effect on the progress o 
pulmonary tuberculosis.” 

A number of other writers have made 
comparative studies of the after histories of 
tuberculous patients, some undergoing 
pregnancy and some not, and have reached 
the conclusion that no significant difference 
can be shown behveen them. A^o these 

are: Barnes andBarnes,'; HJV" Bnndeaa 

et al Glaser,'" and Schultze-Rhonhot and 
Hansen.'" To sum up, the bulk of the e\a- 
dence indicates that in minimal or quiescent 
cases of phthisis pregnancy exerts no 
harmful effect, but in cases of more achve 
disease pregnancy may be harmful m a 
proportion of cases, though it is certain that 
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this harmful effect has been a ^ obstetrics and GVBAEcOLOGy 

derated by many writem. 

lein „r , “?rgy. Mostsiresshasbeen 

I-UENCE OE PREGNANCV ON P„T„,s,S. 

have been advanced, some of them rather Sn T'? Aaphragm was foniitil; 
academic. Chemical factors e a S* ,7 *5“ '’™“ f®'*”. l>“‘ "» 

tion of calcium or rise in cholesterol conLt 

tne theory of collapse therapy and 

alto preenancy ,vilh ttotof ^mTto pltonSrih””,?®'”* I*™' 

have tanaeaeaU .be d.y^p.eA^.t A 1^ 


Observation period 


Stage 

(Turban) 


One year : 

(Pregnant : 203 cases) 
(Non-pregnant : 396 cases) 


Pregnant 

Non-pregnant 


Aggravated Dead 
Per cent Per cent 

28 1 

23 2 


II 


Pregnant 

Non-pregnant 


33 

21 


III 


Pregnant 

Non-pregnant 


19 

20 


46 

37 


Two years ; 

(Pregnant: 185 cases) 
(Non-pregnant 359 cases) 


II 


Pregnant 

Non-pregnant 

Pregnant 

Non-pregnant 


28 

27 


12 

14 


35 

30 


17 

14 


III 


Pregnant 

Non-pregnant 


4 

10 


70 

63 


of the blood, have been invoked, though 
the latter has been held to be protective 
rather than harmful. Some authors, e.g. 
Bar,'’' have pointed to the decline in tuber- 
culin sensitivity which is observed in some 
cases of phthisis during pregnancy and 
have claimed that these are the cases in 
whom danger of aggravation of the lung 
disease exists. Bar went so far as to advo- 
cate therapeutic abortion in cases in whom 
the tuberculin reaction is absent or feeble, 
though it would seem that it might be the 
severity of the lung disease rather than the 


has accordingly been modified- It is now 
held that the elevation of the diaphragm 
during pregnancy is a favourable factor, 
but that the sudden descent during labour is 
harmful. This is held to explain improve- 
ment of the lung disease during pregnancy, 
which is sometimes observed, followed by 
rapid deterioration after delivery'. It is 
true that some cases of phthisis undergo 
exacerbation during or shortl}' after the 
puerperium. The observation of a case of 
this type is sometimes responsible for 
emphatic views on the danger of pregnancy 
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to the tuberculous, though a more general 
view of the evidence might produce less 
extreme views. A factor of great impor- 
tance which has been ignored by many 
writers is the influence of social and 
environmental conditions. It is hardly 
necessary to invoke highly theoretical 
conceptions of biochemical, endocrine, or 
even mechanical changes to explain a 
deterioration in the lung disease of a 
recently delivered woman when we con- 
sider the drastic changes in her life which 
the advent of an infant brings. The strain 
of lactation, the physical exertion of caring 
for a baby and washing its clothing, 
disturbed sleep, the added difficulties of 
housework, shopping and caring for the 
rest of the family, to say nothing of the 
financial burden represented by the new 
child, seem more than enough to account 
for an exacerbation of the lung disease. All 
these adverse factors apply in inverse 
proportion to the family income. In this, 
as in all other aspects of tuberculosis, the 
social factor is important, but it is often 
little heeded in academic controversy. It 
may- well be that the widely different 
conclusions reached by different authors 
as to the effects of pregnancy on phthisis 
are largely due to neglect of the social 
factor, which can vitiate the most carefully 
chosen cases. 

Therapeutic Abortion in Phthisis. 

This subject appears to provoke as much 
heated polemic as any other in the whole 
field of medicine, but a brief study of the 
available evidence leaves little doubt as to 
the correct attitude. As concluded above, 
a certain number of cases of phthisis 
deteriorate after pregnancy, though this 
proportion is not large and may well be 
e.xplained largely by social factors. How- 
ever, the possibility of exacerbation of the 
lung disease is regarded by many as 
adequate grounds for advocating abortion 
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as a method of treatment. If this is to have 
any scientific justification, evidence must 
be sought showing that in general the harm- 
ful effects are avoided if the pregnancy be 
interrupted. A study of the literature will 
soon convince any impartial person that 
no such evidence exists. There are rela- 
tively few studies in which an adequate 
series of tuberculous women in whom preg- 
nancy has been artificially interrupted is 
compared with a series of cases of equal 
severity undergoing fuU time pregnancy 
and labour. Such studies as do exist have 
failed to show that an artificially inter- 
rupted pregnancy has in general any less 
unfavourable effect on the course of the 
lung disease than a full time pregnancy. 
Some few authors, for example, Czazkes*® 
have claimed a more favourable outcome 
in aborted cases. Pissavy and Lejard,*" 
in a criticism of Czazkes' paper, have 
_ pointed out that his conclusions were open 
to question, since he does not give details 
of the severity of the cases considered, and 
that even if the most favourable possible 
interpretation were accepted it would mean 
that to secure a 32-year survival in 17 
women it would be necessary to sacrifice 
TOO pregnancies. This means the certainty 
of unnecessarily sacrificing about 80 in- 
fants, and since it is impossible to decide 
in any particular case whether the outcome 
will be favourable or otherwise it is not 
easy to justify sacrifice of the infant. 
Barnes and Barnes'" found that the out- 
come in a series of women in whom preg- 
nancy had been artificially interrupted 
was less favourable than in those in whom 
it had proceeded to term, and this result 
has also been obtained by a number of other 
workers. 

Even those who advocate therapeutic 
abortion are agreed that it must be com- 
pleted within 3 to 4 months of conception. 
Since relativelj^ few cases come under 
obser\’ation so early, and since the benefit 
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in any particular case is problematical, we probably not strictly comparable. It is 
must conclude that abortion is justified evident that the clinical examination made 
only in a small number of cases where 


cases 

special circumstances exist. It can play 
little part in the solution of the difficult 
problems which' arise in the treatment of 
pregnant tuberculous women. 

As regards the child, it is clear from 
many studies that the infant of a tubercu- 
lous mother has almost as good a chance 
of being normal at birth as that of a 
healthy woman. Congenital tuberculosis 
is extremely rare, and provided the child 
can be protected from the risk of infection 
by its mother after birth its chances of 
survival and normal development are very 
good. 

The Extent df the Problem. 

. Pulmonary tuberculosis stands 
among all causes of death in women of child- 
bearing age. In England and 'Wales, in 
1936, respiratory tuberculosis accounted 
for 25 per cent of all deaths in females of 
the age group 15-44 years. This is 3 times 
as many as deaths due to puerperal causes 
> all kinds. 

;;It is difficult to assess the incidence of 
thisis in association with pregnancy, for 
as yet there is little information available 
on this point. Browne'" stated that 82 
cases of phthisis had been encountered 
among a total of 16,000 pregnancies 
observed at University College Hospital 
from 1928 to 1937 (incidence 0.51 per cent). 
Brindeau et aV^ reported a total of 254 
cases among 32,667 pregnant women 
admitted to the Tarnier Clinic during a 
lO-year period (incidence 0.77 P^r cent). 
Bridgeman and Norwood'^ reported 134 
cases in 14,000 parturient records from the 
Johns Hopkins Hospital, Baltimore (inci- 
dence 0.96 per cent). None of these 
authors states the proportion of cases o 
disease, and as their diagnostc 
vary these figures 


active 
standards 


of the routine antenatal super- 
vision at most maternity hospitals will 
reveal only a proportion of all cases of 
phthisis, and that if cases are not to be 
missed some form of radiological e.vamina- 
tion is essential. An investigation of this 
problem was begun at Paddington Hospital 
in 1943, and from that year a screen 
examination of the chest has been included 
as part of the routine for all women attend- ■ 
ing the antenatal department, as soon as 
possible after the first attendance.” ' In 
every case where screen examination shows 
possible pulmonary disease a full-size film 
is taken. From January 1943 to April 
1946 a total of 4,430 women have been 
screened and the results are summarized 
first in Table II. 

Only one other survey of .this type has 
been traced in the literature, that of Eisele 
et who carried out screen examina- 
tion of the chest under rather similar con- 
ditions in a series of 10,968 women attend- 
ing the antenatal department in a Chicago 
hospital during the years xg 34 ~ 4 ^- 
III summarizes the findings in all the 
above-mentioned series, together with those 
in a series of 59,951 W.A.A.F. 
examined by miniature radiography (Trai 
et and some figures showing 0 

number of new cases of phthisis discovcre 
in women aged 15-45 years in 1937 ^ 

County of London. 

For various reasons it would be 
to compare these figures too closely, as L 
may be influenced by unknown ° ^ 
Nevertheless, if we compare the ^ , 
the Paddington screening survey wi - 
obtained by rather similar met 0 
Chicago, we see that we have to 
with an incidence of probably U 

0.5 per cent of cases sufficiently .. | 
need immediate admission to oap 

births occur annually in the 


may 


are Nearly 60,000 i 



PULMONARY TUBERCULOSIS AND PREGNANCY 


County of London, and approximately ro 
times that number in England and Wales, 
and if these figures are capable of general 
application it becomes evident that a 
hospital problem of great magnitude is at 
present being avoided only by our failure 
to diagnose more than a small proportion of 
the existing cases. Only radiological 
methods are adequate for the discovery 
of the unsuspected cases, and the need for 
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indicated in Table III, an incidence of 0.5 
per cent of severe active cases would mean 
a total of over 280 cases annually in the 
County of London alone, whereas at 
present the number of pregnant tuberculous 
women admitted to hospital from the 
L.C.C, area is probably not much more 
than 50 annually. The problem' of pro- 
viding sufficient beds for treatment of the 
cases discovered is a corollary of all mass 


Table II. 

Screening Survey at Paddington Hospital. 


Total number of pregnant women screened .. 

• 4430 



Total number of patients radiographed 

249 

(5-70 per cent) 


Cases of pulmonary tuberculosis: 



Active, requiring immediate admission 

27 

(0.61 per cent) 


Possibly active 

II 

(0.25 per cent). 


Probably inactive 

30 

(0.67 per cent) 


Total cases of tuberculosis 

68 

(1.53 per cent) 


(Excluding calcified lesions) 




Calcification shadows 

39 



(Only large or multiple ones filmed) 




Non-tuberculous conditions, various 

27 



Azygos vein lobe ^ 

10 

(0.22 per cent) 


Increased vascular shadows 

34 




routine radiological examination of the 
chest in pregnant women appears to be at 
least as pressing as in those other groups of 
the population to which it is now being . 
applied. Of the methods available minia- 
ture radiography would probably be the 
most satisfactory but there are at present 
certain difficulties in applying it. Until 
these are overcome screen examination 
could largely meet the need, and it has the 
advantage of being already available at 
most hospitals. Experience at Paddington 
Hospital has shown that it can be quite 
easily introduced, and that the co-opera- 
tion of the mothers is verj*' good. 

Management- of Pregnancy in 
Tuberculous Women. 

Diagnosis of the many unsuspected cases 
is only the beginning of the problem. As 

E * 


radiological surveys, and in the case of 
pregnant women special difficulties arise, 
for skilled obstetric care must be available 
as well as skilled treatment for the lung 
disease. At present, in many parts of the 
country, arrangements for the care and 
treatment of pregnant women suffering 
from phthisis are inadequate even for the 
manifest cases, and pregnant women 
e.vperience even more difficulty than others 
in obtaining prompt treatment. None the 
less, provisions for treatment can be made 
only when the full extent of the problem 
is revealed, and ffie wider use of radiolo- 
gical methods is urgently required. In 
addition to its advantages for the patients, 
it would create an admirable material for 
research into the effects of pregnancy upon 
phthisis, for the cases discovered would be 
unselected. E.xisting studies are mostly 
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based upon cases revealing themselves by patients under treatment. The long period 
syinptoms, and a brief experience of radio- of in-patient treatment and separation 
logical survey methods will soon convince from the child make many women reluctant 
anyone that these are an unrepresentative to accept treatment at all. A determined 
selection. ■ effort must be made to mitigate the diffi- 


Table III. ' 


Incidence of Pulmonary Tuberculosis in Pregnancy. 


Author etc. 

Method 
of survey 

Total 

women 

Cases of 
phthisis 

Per cent 
of total 

Active 
phthisis 
per cent 

Browne 

U.C.H. 

1928-37 

Clinical 

16,000 

82 

0.50 

’ ? 

Bridgeman 
Johns Hopkins 
Baltimore 

Clinical 

14,000 

134 

0.96 

? 

Brindeau 
Tamier Hospital 
10 years 

Clinical 

32,667 

254 

0.77 

? 

Eisele, et al. 
Chicago 
1934-41 

Screening 

10,968 

no 

1.38, 

0,67 

Jacobs 

Paddington 

1943-46 

Screening 

4 . 43 Q 

68 

r-53 

a. 6 i 

General Incidence 

in Women of Child-bearing Age 


Trail, et al. 
W.A.A.F. 
1941-44 

Miniature 

radiography 

59,951 


0.94 . 

0.36 

L.C.C., 1937 
Females 

15-45 years 

New cases 
phthisis 
diagnosed 

1,071,000 


0.21 

7 


County of London, 1937. total births 56.S75 

Cases of phthisis (assuming a rate of 0.50 per cent) 282 


Even with the provision of more beds in 
titutions suitable for the handling of 
jgnancy as well as the^ treatment o 
thisis, in many cases social factors add 
;atly to the difficulties of bringing 


culties arising in the home svhen th^ 
has to enter hospital. 
would be the provision, withou 1 
burden, of domestic help in 
well as the necessary financial he p 
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the expenses which tuberculosis imposes 
and which bear so hardly on all but the 
wealthiest homes. 

We are now in a position to lay down 
certain principles governing the manage- 
ment of a pregnant woman suffering from 
phthisis : 

(1) Therapeutic Abortion. 

This is of httle help. There are a certain 
number of cases in which it is indicated, 
perhaps mainly on social grounds. It can 
be considered only in the first 3-4 months 
of pregnancy. 

(2) Treatment of the Lung Disease. 
Pregnancy is an added indication for 

the promptest apphcation of all possible 
methods of treatment, especially effective 
collapse therapy, on the usual indications. 
This \vill help to guard the lung against the 
possible ill-effects of labour. Treatment 
must be continued after labour, its dura- 
tion being governed by the usual considera- 
tions. 

(3) Obstetric Care. 

Skilled obstetric care must be provided, 
preferably in the same institution where the 
lung disease is to be treated. 

(4) Care of the Infant. 

The child usuaJly has to be separated 
from the mother at birth. If no suitable 
relative is available to care for it, the child 
has to be admitted to an institution, either 
an ordinary residential nursery or a special 
preventorium ” of the type successfully 
developed in some Continental countries. 

(5) Help in the Patient’s Home. 

Domestic help and financial assistance in 

the home must be provided where neces- 
sary, as well as the usual valuable super- 
vision by health visitors. 

How can these principles best be fol- 
lowed in practice? During recent years 
considerable attention has been devoted to 
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the problem by some of the larger health 
authorities. In the L.C.C. area, most cases 
are admitted to Grove Park tuberculosis 
hospital and are transferred for obstetric 
care to the nearby Lewisham General 
Hospital, where a special department has 
been established for them in the maternity 
block. After delivery the patients are 
retransferred to Grove Park Hospital and 
in some cases subsequently to country 
sanatoria. The Essex County Council 
has organized a special obstetric unit for 
tuberculous women at Black Notley Sana- 
torium, so that they may remain in the 
same institution throughout their treat- 
ment. The infants are usually admitted to 
ordinary residential nurseries. 

In the areas of the larger health authori- 
ties, such arrangements as these have 
hitherto proved adequate to deal with the 
relatively small numbers of cases discovered 
at the antenatal clinics and tuberculosis 
dispensaries. If radiological methods were 
generally applied in antenatal departments, 
however, it would become necessary 
greatly to extend these facilities. It is 
doubtful whether the situation could be met 
by an attempt to organize maternity units 
in sanatoria, for these are often situated far 
from hospital centres and the problem of 
providing them with specialist obstetric stafi 
would be very great. Moreover, the diffi- 
culty of inducing pregnant women to go 
into hospital is increased if beds be offered 
in institutions far from their homes. The 
best answer to this problem would seem to 
lie in making use of the large general hos- 
pitals, which have both specialist medical 
staff and specialist obstetric staff available, 
and are situated within easy reach of most 
patient’s homes. The cases could then be 
promptly admitted to hospital and recei%’e 
all necessarv treatment, being retained in 
the general hospital until well after the 
puerperiura. Finally, when the tuberculous 
disease is satisfactorily controlled, they 
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for the more ambulant stages or me r uca.- 
ment. Throughout the more cribcal period 
of treatment, and during labour and puer- 
perium, the patient would then be under 
the care of specialist medical and obstetric 
staff and would also be within easy reach 
of her relatives. While the pahent is m • 
hospital the provision of ^ 

the home can help to set her 
and make her more ready to accept tre 
n^lnt After she returns home it is no less 
Ssential to spare her excessive domeshc 

*??c2;clusion, the importance of the 

?hthoSifficuita «e n^t eaTy to over- 
The home qu 

come, but unless , hospital and 

efforts in the dispensary, the p 

the sanatorium are likely to be wasted. 

Summary . 

T Current views of the effect of preg- 

'^Figm^at given showing the inch 

. .-ience of pulmonary Wt-«sTs"re“ealeTby 
of, 4,430 pregnant women, as 

screen exammation. encountered in the 
3. The ncy in tuberculous 

wtm?n are discussed and »me prmcples 
for their solution enunciated. 

My thanks ^^%^obstetr&arto*^Pad- 
Nixon, Consulting to 

dington Hospital, f Paddington 

p,r. W. S. Gross, Radio g^ j-^diographic 
Hospital, to «P”g8jjPager and M.ss 
films, and to ivn^ 
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The Cause of Prolapsus Uteri in Women in the Light of 
. Perineal Prolapse in Mice 
BY 

Harold Burrows, C.B.E., F.R.C.S, 

AND 

P. J. Ewers 

From the Chester Beatty Research Institute, the Royal Cancer 
Hospital (Free), London. 


The condition about to be considered seems 
to be one of those many ailments whose 
aetiology in man can be elucidated by a 
study of their occurrence in lower animals. 

Spontaneous prolapse of the uterus and 
vaginal perineum has occurred somewhat 
frequently among mice in this institution. 
The lesion has been specially investigated 
in our untreated ‘Stock Breeders’. All 
these mice have been mated within their 
own group, though brother x sister mating 
has not been strictly maintained. Prolapse 
of the rectum is also seen occasionally in 
&is stock and occurs in the male as well as 
in the female ; but even in the female pro- 
lapse of the rectum occurs independently 
of vaginal and uterine prolapse, and the 
following remarks are confined to the latter 
condition. 

Clinical experience has taught that pro- 
lapse of the perineum in women is a sequel 
lo parturition, and the condition is attri- 
buted usually to laceration or overstretch- 
ing of the pelvic tissues, the evil effects of 
these lesions being enhanced by gravity 
through the upright stance. Such lesions of 
the pelvic tissues in women, however, are 
purely conjectural and perhaps do not 
exist. In any event the abnormality as it 
is seen in our mice cannot be attributed to 
such alleged causes, for in them the pro- 
lapse depends neither on labour nor the 
upright stance, and is in fact associated 


with some degree of infertility. We have 
studied all our female ‘Stock Breeders’, 
numbering 547, which were bom in the 
years 1943 and 1944 and lived for 6 
months or longer; every one had cohabited 
with a male. Prolapse of the vaginal peri- 
neum was found in 48, or 8.6 per cent 
of these mice. The condition was not pecu- 
liar to advanced hfe; the earliest age at 
which it was recorded was 83 days, and the 
defect was noted in many instances between 
that age and 200 days. The general fertility 
in this particular stock of breeding mice has 
been small; even so, a total sterility was 
commoner in those which ultimately had 
prolapse than in those which remained free 
from this lesion, as shown below. 



Number Percent 

Total 

sterile sterile 

Mice with prolapse ... 48 

33 6S.7 

Mice without prolapse 499 

232 46-6 

Furthermore, the mice which eventually 

showed prolapse, even though they were 
occasionally fertile in early life, bore fewer 

litters than the others. 


Total 

Average 

number 

number of 

of litters 

litters per mou,=e 

Mice with prolapse ... 19 

0.39 

Mice without prolapse 575 

1. 15 
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These figures indicate_ that the perineal mendelian cause; they are distribut 
defect was associated with an early onset evenly throughout our stock, and obvious 
of sterility and was not the effect of parturi- interfere with procreation, 
tion. 

When the condition is examined in the The Bearing of these Notes on 
living mouse the earliest sign to be noticed Hujian Pathology. 


is a slight patency of the vagina with a con- 
sequent exposure of a small glistening area 
of the anterior vaginal wall (Fig. i). This 
condition may be noted at a stage before 
the other external signs of prolapse have 
become manifest as they are in Fig. 2. 
Postmortem examinations yield note- 
worthy information. On opening the abdo- 
men an early sign is a sinking of the bladder 
and the lower ends of the uterine cornua 
below the brim of the pelvis, and it is re- 
markable that in every instance of the 
lesion, incipient or advanced, investigation 
has revealed an enlargement of the vagina 
(Fig. 3). It appears in fact that this 
vaginal enlargement has an important 
share in the etiology of the prolapse and 
probably is the initial defect. 

Various incidental complications of the 
lesions have been noted, including hydro- 
nephrosis, abnormal distension of the 
uterus with clear fluid, and distension of the 
intestines; such complications may be the 
result of paresis, partial obstruction 
through kinking, or both factors combined. 

Hypertrophy of the uterus with luteiniza- 
tion of the ovaries is common, and even 
though the mice have not littered, the 
symphysis pubis is apt to be mobile without 
obvious separation of the bones. Perhaps 
some of these concurrences may have been 
caused by the imnatural stimulation of the 
vaginal end of the uterus to which its 
prolapsed position makes it liable, for 
it has been shown by various authop 
that pseudopregnancy can be induced in 
animals by artificial stimulation of the 
cervix uteri.'- ^ 

It has not been possible to attnbute these 
cases of perineal prolapse in mice to a 


From these observations on mice 5 
interesting point arises in, connexion wii 
human pathology. For it seems possib 
that in women, as in mice, chronic dilat; 
tion of the vagina with perineal prolaps 
may be the result, not of any.initiallacers 
tion or stretching of the pelvic ligamenl 
during labour as commonly thought, butt 
. a failure of the vagina to involute cow 
pletely afterward. If this be the case if i 
conceivable that our methods of treating tb 
malformation may become modified; W' 
may be able, indeed, to prevent its occur 
rence. To' effect such a prophylaxis it 'vil 
be necessary to watch the course of poat 
parturitional involution of the vagina ai 
shown by its size and muscular tone and to 
recognizp a completion of the process. 

Summary. 

Prolapse of the vaginal perineum bas 
occurred spontaneously in 8.6 per cent 0 
our female ‘Stock Breeders'. The con 
dition is not a consequence of parturition, 
it is associated with infertility and 
primary manifestation appears to be a pc 
sistent dilatation of the vagina. 
mality in mice is believed to throw hg 1 
the aetiology of proldpsus uteri in "om 

REFERE.N'CES, 

1. Long, J. A. and H. M. Evans. !/«»'• 

Calijoynia. 1922, vi, i. 

2. Meyer, R. K., S. L. Leonard, and F. c- 

Proc. Soc. E.xper. Biol, and ^ 

xxvii, 340. ■ 

3. Shelesnyak, M. C. Anal. Bee., i 9 i^’ ■ ' ^ 

4. Haterius.’H. O. Amer. Journ. Phys'-o ■ 

-ciii, 97. 

5. Marshall, F. H. A. and E. B. Vvriiey. 

Physiol., 1936, Ixx.xvi, 327- 



1 



of prolapse to. „ 

«oos. aged 83 days. Coodilton ,erl6ed 

Po.tmo„e„ exantoation. V.gl„ .oi.r 

““ bladder be,., p; 

brim. 


Fig. 2. 

Mouse 400. Later stage of prolapse in a sterile 
mouse aged 119 days. Condition as in above 
except much more advanced. The uterus, especi- 
ally the left cornu, was distended with clear fluid. 
Diameter of right horn 1.6 mm., of left horn 
5.8 mm. 
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Fig. 3. 

Mouse 406. Photograph of a coronal 
section of the prolapsed perineum in a 
sterile mouse of 169 days. The middle of 
the photo is occupied by the two united 
lower ends of the prolapsed uterus which 
are surrounded by a greatly dilated 
vagina. x 5 

R. Rectum: Ut. Uterus; V. Vagina: 
Ur. Urethra. 


H.B. 



ROYAL COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS. 


A Meeting of the Council was held on Saturday, May 25th, 1946, in 
the College House, with the President, Mr. Eardley Holland in the Chair. 

The following were formally admitted to the Fellowship by the President : 

Arthur Capel Herbert Bell Mabel Florence Potter 

John Lyle Cameron David Michael Stem 

in absentia : 

Edward Keelan 
HeweU Willard Philpott 

The following were formally admitted to the membership by the 
President : ‘ 

Constance Lang Beynon EmOie EUen Guthmann 

Ernest William Cornwall BuckeU Wemer Paul Hirsch 
Walter Calvert Willi am Kearney 

Raymond Gerard Cross Arthur Harold Colyear Walker 

Gilbert Dailey Margaret Weddell 

Perla Greeves 

in absentia : 

Sadashiv Narayan Garde 

The Council acknowledged with grateful thanks a gift of ^1,000 from 
Sir William Fletcher Shaw, to found a lectureship in memory of his son 
William Meredith Fletcher Shaw, who fell in Normandy in 1944, to be 
awarded annually to a senior Fellow of the College. 

The Annual General fleeting of the College was held on Saturday, May 
25th, 1946, in the College House, with the President, Mr. Eardley Holland, 
in the Chair. 

The following were elected to Council in place of those retiring by 
statutory rotation: 

Representative of the Fellows : 

Robert Henry Mulhall Corbet .Arthur James McNair 
-Arthur Alexander Gemmell Ernest Farquhar Murray 

Representative of the Members : 

Brj'an Leslie Jeaffreson 
James Sinclair Quin. 

Professor Hilda Lloyd and Mr. L. C. Rivett were co-opted to the Council 
for special purposes. 
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ROYAL COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 
D.Obst. R.C.O.G. 


Totice is hereby given that Regulation 3, relating to practitioners .qualified 
ver ten years, has been reinstated. Applications may be considered forth- 
'ith under that Regulation, 


ROYAL SOCIETY OF MEDICINE 

The Nichols Fellowship 


PPLICATIONS are invited for the above Fellowship, the emoluments of 
liich are at the rate of ;^200 per annum and for, expenses. 

The research is to relate to the aetiology, pathology, prevention or treat- 
ent of puerperal infection. 

The applicants should give a precis of the proposed scope of the research 
id where it is to be carried out. 

In the first instance the Fellowship shall be awarded for one year and 
ay be continued for a second year after consideration of a report of the 
ork already done. 

Applications should reach the Secretary, Royal Society of Medicine, 
Wimpole Street, London, W.r, on or before September 30th, 1946. 
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graduate Medical School, Ducane Road, London, \V.12. 


ANATOMY 

PHYSIOLOGY 

PREGNANCY 

Normal 

Physiology 

Diagnosis 

Duration 

Antenatal care; e.xamination 

Abnormal 

Toxaemias, hypereraesis 

Placenta praevia, accidental haemorrhage 

Abortion, premature labour 

Association with disturbances of the reproductive system 
Association with disturbances of other maternal systems 

Association with infections 

Ectopic pregnancy ' 

Miscellaneous 


REF. 

I 


17 

19 

30 

35 

36 


40 

5t 

57 

65 

6g 

Si 

93 

lOI 


LABOUR 

Normal 

Abnormal 

Dystocia; malpresentation 
Injuries to mother and child 
.\naesthetics, analgesics 


104 
ic6 

105 
12S 
130 


PUERPERIUM 

Abnormal 

Infections 135 

Lactation 143 

381 







382 

precnatun^y 
Disorders 

Iniections -• •:: foetaiis 

Blood ••■. j.ytbroblastos 
iactor. ery . ... 

Plutntion -• ... .- •- ... 

■^eliare. 

^ylortallty ■■ .. ••• 

... .. 

Getveral •■• ^jjiiction ••• .. 

iJS^Sa... ■;;. :. ... 

.bnorrnalirrf _ 


148 

149 
167 
169 

W 

183 

204 

209 

2ir 


217 

221 

224 

232 


Deucori“— - ... ••• ... 

tbS^odoctive orga . 

/"» ... 


^35 

238 

'240 

■233 

254 

255 
263 
265 
272 

■ 289 

324 

’.'. 339 


sssrn»- . ■ 


Cl». 

. ft 

V de tipo '^=^6‘”^riary bladder-) 

ji wB'““J2Saty IS*. '’■* ' „ , p. 

Esi^a’^- J ^^Sl( 




INDEX TO CURRENT LITERATURE 


383 

5. " Altera5oes uterinas e vaginais de ratas em avitaminose E. Contribui9ao 
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(Uterine and vaginal changes in rats with avitaminosis E. Contributions- to our 
knowledge of the pigmentation of these organs. 2. Pathological anatomy.) J. 
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8. ” Etude de la teneur du serum sanguin en vitamine E chez la femme.” 
(Study of the blood-serum content of vitamin E in the female.) J. Varangot. 
Gynecol. etObstet., 1946, XLV, 48-51. 

9. "Body temperature and ovarian function” (letter). H. E. Nieburgs. 
Lancet, April 27th, 1946, I, 627-8. 

10. “ Temperature recording for female fecundity ” (editorial review). Journ. 
Anter. Med. Assoc., February i6th, 1946, CXXX, 412. 

11. ” Induction of ovulation in women ” (editorial review). Brit. Med. 
Journ., April 6th, 1946, 1 , 531-2. 

12. ” Adrenal function following ovariectomy in the rat.” D. E. Smith. 
Atner. Journ. Physiol., April 1946, CXLVI, 133-9. 

13. "Estrogen inactivation and folic acid.” 0 . Koref and E. Engel. 
Endocrinology . February 1946, XXXVIII, i 33 - 4 - 
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diagnosis.” G. N. Papanicolaou. Amer. Journ. Obstet. and Gynecol., March 
1946, LI, 316-28. 

15. " The significance of the premenstrual fever in pulmonary tuberculosis.” 
R. Grenville-Mathers. Bril. Med. Journ., April 6th, 1946, I, 523-4. 

16. " Conceito atual de ciclo menstrual. Recentes aquisigoes enddcrino- 
fisiologicas.” (Menstrual cycle. Recent advances in endocrine physiology.) 
A. de Aquino Salles. Anais Brasil, de GinecoL. October 1945, XX, 283-94. 


PREGNANCY 

Normal 

17. "Factores psicogeneticos en ginecologia y obstetricia.” (Psychogenic 
factors in gynaecology and obstetrics.) E. V. Salerno. Rev. Asoc. Med. Argent., 
February i5-28th, 1946, LX, 109-12. 

18. " La colaboracion del oftalmologo en obstetricia.” (The contribution of 
the ophthalmologist in obstetrics.) M. Esteban. Toko-Ginec. Pract., February 
1946, V. 47 - 54 - 

Physiology 

ig. ” Desviacion del eje electrico hacia la derecha durante un embarazo.” 
(Deflection of the electrical axis to the right during pregnancy.) M. M. Frade 
Fernandez and L. Lopez Vivie. Medicina (Madrid), March 1946, XIV, 173-8. 

20. " Ueber die Permeabilitat der Placenta." (On the permeability of the 
placenta.) W. Neuweiler. March 1946, CXXI, 141-2. 
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54- '' Combined anterior pituitary necrosis and bilateral cortical necrosis of 
the kidneys, following concealed accidental haemorrhage.” I. Doniach and 
A. H. C. Walker. Journ. Obstet. and Gynaecol. Brit. Emp., April 1046, LIII, 
140-7. 
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Practitioner, May 1946, CLVI, 394-6. 

56. ‘‘Placenta praevia.” R. H. Syred. Med. Journ. Austr, March i6th, 
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57. " Spontaneous abortion with septicaemia.” (Cabot case 32121.) A. T. 
Hertig. New England Journ. Med., March 21st, 1946, CCXXXIV, 416-20. 

58. ‘‘Brocellose e aborto habitual.” (Brucellosis and habitual abortion.) 
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1946, LIII, 235-48. 
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retention of the foetus.) A. S. de Galimberti. An. Inst. Matern. Prof. U. 

' Fernandez (Buenos Aires), 1944, VI, 145-51. 
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January-Februaryf 1946, CXXI, 3-28, 
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116. "Quinine for the induction of labour.” J. Macleod and E. K. 
Mackenzie. Brit. Med. Jotirn., April 6th, 1946, I, 547. 

117. " An unusual case of obstructed labour.” A. N. Roxburgh. Brit. 
Med. Journ., April 13th, 1946, I, 572. 

118. " Cord around the neck ” (letter). H. T. Edmunds. Brit. Med. Journ., 
April 13th, 1946, 1 , 588. 

119. " Cord around the neck ” (letter). G. B. Thomas, Brit. Med. Journ., 
April 20th, 1946, 1 , 625. 

120. " Cord around the neck ” (letter). S. H. P. McLaughlin and E. Miskin. 
Brit. Med. Journ., May 4th, 1946, 1 . 701. 

121. " Quinine for induction of labour ” (letter). J. K. Ogden. Brit. Med. 
Journ., April 27th, 1946, I, 663. 

122. " Pitocin versus ergot ” (letter). J. L. Macarthur. Amer. Journ. Obstet. 
and Gynecol., March 1946, LI, 438. 

123. " Management of occipito-posterior position." S. Mitra. Calcutta Med. 
Journ., February 1946, XLIII, 44-7. 

124. ” Ergonovina por via venosa en el prealumbramiento.” (Intravenous 
ergonovine during the first stage of labour.) 0 . Agiiero. 'Rev. Obstet. y Ginecol. 
(Caracas), 1945, V, 201-14. 

125. " Eigenheiten und Frequenz der Spontangeburt bei Backenanlage.” 
(Characteristics and frequency of spontaneous parturition in cases of pelvic pre- 
sentation.) H. Scherer. Gynaecologia (Basel), March 1946, CXXI, 122-4. 

126. " Distocia por monstruosidad fetal. Diagnostic y tratamiento de la 
hidrocefalia.” (Dystocia through foetal monster. Diagnosis and treatment of 
hydrocephalus.) D. Taylor Gorostiaga. Rev. Bras, de Cirugia, January 1946, 
XV, 3-14. 


127. " L'accouchement par les voies naturelles apres cesarienne basse pour 
dystocie temporaire.” Normal accouchement after low Caesarean section for 
temporary dystocia.) J. L. ChirieandM. Chirie. LaMedecine, February 1946, 
XXVII, 6-10. 

bee also Ref. 231. 


Injuries to mother and child 

128. " Tratamento da rotura completa de perineo.” (Treatment of complete 
perineal tear.) A Soares. Anais Bras, de Ginecol., October 1945, XX, 318-26. 

129. " Separation of the upper humeral epiphysis at birth.” 1 . Hermodsson. 
Acta Obstet. and Gynecol. Scand., 1946, XXV, 531-46. 


Anaesthetics, analgesics, sedatives 

130. " Pethidine in midwifery ” (letter). Brit. Med. Journ., May 25th, 1946, 

I, 822. . , I 

131. " Sobre analgesia caudal continua en el parto.” (Continuous cauciai 

analgesia in labour.) J. A. Beruti. /l/t. Inst. Matern. Prof. U. Fernandez 
(Buenos Aires), 1944- VI, 209-21. ^ 

132. " Vinbarbital sodium for obstetric amnesia, analgesia and anesthesia. 
M. S. Lewis. Amer. Journ. Obstet. and Gynecol., IRarch 1946, LI, 395-J02. 

laa. "Further studies in the use of sigmodal in obstetrical analgesia and 
amnesia.” T. M. Watson. Western Journ. Surg., Obstet. and Gynecol.. Marcii 

1946 LIV,^94 W2a^aigesia ^ith the aid of appliance: report on 250 

cases^” M. Homstein. Western Journ. Surg., Obstet. and Gynecol.. February 
1946, LIV, 56-8. iRef 226. 
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PUERPERIUM 

Abnormal 

Injectiotis 

135. " Post-abortional tetanus with recovery.” J. Hutchings and A. Wheil- 
don. Med. Journ. Austr., March 23rd, 1946, I, 404-6. 

136. ” La sulfamidoterapia en obstetricia.” (Sulphonamide therapy in 
obstetrics.) A. Peralta Ramos and C. D. Schiavo. Obstet. y Ginecol. Latin- 
Ajtter.. January 1946, IV; 33-59. 

137. “Vaccination during pregnancy as a prophylaxis against puerperal 
infections.” J. B. Bemstine. Med. Clin. N. Amer., 1945. XXIX, 1495. (Int. 
Ahstr. Surg., April 1946, LXXXII, 307. 

138. “Puerperal infection: etiologic, prophylactic and therapeutic con- 
siderations.” R. G. Douglas and I. F. Davis. Amer. Journ. Obstet. and 
Gynecol., March 1946, ill, 352-71. 

139. “ Utilidad de la sulfamida intraperitoneal profilactica en un casa de 
excepcion de cesarea impura.” (Intraperitoneal sulphonamide as a prophylactic 
measure in an infected Caesarean section.) R. Echevarria. An. Inst. Matern. 
Prof. U. Fernandez (Buenos Aires), 1944, VI, 19-23. 

140. " La sulfamidoterapia intraperitoneal profilactica en la operacion 
cesarea impura.” (Intraperitoneal sulphonamide as a prophylactic measure in 
an infected Caesarean section.) S. L. Sala. An. Inst. Matern. Prof. U. Fern- 
andez (Buenos Aires), 1944, VI, 221-6. 

141. “Stained smears for the rapid diagnosis of infections due to Strep, 
haemolyticus group A follouing childbirth and abortion.” H. Butler. Med. 
Journ. Austr., March 30th, 1946, 1 , 437-9- 

142. “ La contagiosidad de la fiebre puerperal.” (The contagiousness of puer- 
peral fever.) Oliver Wendell Holmes; traduccion por J. A. Beruti and N. Castel- 
berg. Semana Med., February 21st, 1946, LIII, 353-^4. 

143. “ Tratamiento de la sepsis puerperal y ‘ post-abortum ’ con penicilina.” 
(Treatment of puerperal and “ post-abortum ” sepsis with penicillin.) A. Sopena 
Ibanez and F. Peralta Calvo. Med. Espan., January 1946, XV, 57-70. 

144. “The modem treatment of puerperal sepsis.” A. M. Ramsay and 
A. Dolphin. Med. Press and Giro., May 29th, 1946, CCXV, 352-9. 

See also Ref. 57, 86, 90. 

Lactation 

145. “ The early failure ol breast feeding.” H. Waller. Arc/:. Dis. Childh., 
.March 1946, XXI, 1-12. 

146. “ L’action neurophyiactique du lait de femme.” (Neurotropic action 
of human milk.) J. Levesque and R. Bastin. Presse Med., April 20th, 1946, 
LIV. 251-2. 

147. “ La hormona lactogenica o prolactina.” (The lactogenic hormone pro- 
lactin.) G. R. Jauregin. Semana Med., February.’ 7th, 1946, LIII, 269-71. 


THE INFANT 

General 

14S. “ Un problema social de .America Latina: el hijo ilegitimo.” (The ille- 
gitimate child as a social problem of Latin America.) M. Rodriguez de Ginocchio. 
.III. Inst, .Matern. Prof. U. Fernandez (Buenos Aires), 1944, VI, 50-5. 

See also Ref. 21. 
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Congenital Defects. 

I 49 . A propos clc trente-huit cas de stenose hypertrophique du pylore de 
nourrisson. (Thirty-eight cases of hypertrophic pyloric stenosis in the infant.) 
G. Mouriquand and H. Boulez. Le Nourrisson, March- April 1046 XXXIV, 
25-8. ^ 


150. " Las aplasias congenilas de la region’ umbilical.” .(Congenital aplasias 
of the umbilical region.) L. Gubern Salisachs. Rev. Espan. de Pediat., January- 
February 1946. II, 61-77. 

151. '* Sclerema adiposum neonatorum of both internal and e.xternal adipose 
tissue.” P. Zeekand E. M. Madden. Arch. Path., February 1946, XLI, 166-74. 

152 ” Penicillin treatment of the syphilitic infant.” N. R. Ingraham, J. H. 
Stokes, PI. Beerman, J. VV, Lentz, P. Gydrgy and E. K. Ross. Journ. Amer. 
Med. zfss., March i6th, 19-I6, CXXX, 694-6. 

153. "Congenital malaria” (letter). I. G. Cameron. Brit. Med. Journ., 
April 6th, 1946, I, 544. 

154. " Congenital malaria ” (letters). A. B. Raper; " Student No. 2.” Brit. 
Med. Journ., April 13th, 1946, I, 586. 

155. " Deafness from rubella in pregnancy ” ’(letter). S. M. Martin. Brit. 
Med. Journ., April 13th, 1946, I, 588. 

136. " Congenital malaria ” (letters). R. F. Jarrett; J. G. Makari; H. M. S. 
Turner. Brit. Med. Journ., April 27th, 1946, I, 662. 

157. "Congenital defects from rubella” (letter). M. D. Bower. Lancet, 
April 13th, 1946, I, 556, 

158. " Foetus compressus.’’ 0 . Agilero, i?ey. Obsfe/, y Gmecol. (Caracas), 

1945, V, 229-32. 

159 ' "" Typus amstelodamensis.” (Congenital dystrophy.) J. Marie, P. 
Seringue, M. Cousin and C. Renaud. Le Nourrisson, January-February, 

1946, XXXIV, 1-4. 

160. " Early clinical and roentgenologic diagnosis of anencephaly.” C. W. 
Blumberg and G. Teplick. Amer. Journ. Obstet. and Gynecol., April, 1946, 

LI, 571-4- 

161. " Opisthotonus fetalis.” A. J. Kobrak. Amer. .Journ. Obstet. and 
Gynecol., April, 1946, LI, 583-4. 

162. " Demonstration eines Falles von Akrocephalo-Syndaktylie (maladie 
d’Apert).” (Demonstration of a case of acrocephalo-syndactyly (Aperts 
disease).) F. Ludwig. Gynaecologia (Basel), March 1946, CXXI, 156. 

163. "Case of congenital atresia of the oesophagus with infantile pylonc 
stenosis.” G. E. Foster and R. E. Shaw. Arch. Dis. Childh., March 1946, XXL 


55-6’ u • I ' 

164. " Arrinencefalo humano con anomalias provocadas por pridas amnio- 
ticas.” (Human arrhinencephaly with anomalies produced by amniotic lesions.) 
A. Moitas'. Jornal do Medico, April 27th. 1946, VII, 641-7. 

163 " Sobre practicas obstetricas primitives. Hidrocefalia desarrollada al 
cuarto mes del nacimiento.” (Primitive obstetrical practices. Development of 
SdrocSh 4 in the fourth mon^ D. DfazCueva. Obstet. y Gmccol. 

Latin- Amer., January 1946, IV, 27-31. , , r > 

166. "A malformation of the symmelia type.” R. V. Chappie. Lanai. 

Med. /l^s. Journ., May 1946, LIV, 487-9. 

Sec also Ref. 87, 88, 113. 126. 
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. 167. “ Incubator and taboo.” E. H. Ackemecht. Journ. Hist. Med., 
January 1946, I, 144-8. 

168. " The prognosis of immaturity.” C. Asher. Brit. Med. Journ., May 
25th, 1946, I, 793-6. 

Disorders 

169. “ Complete duodenal obstruction in the newborn.” N. F. Hicken, S. 

Snow, Q. B. Coray and E. G. Jackson. Amer. Journ. Surg., April 19467 LXXI, 
461-g. - ■ 

170. " Enfermedad celiaca. Teorio de la acalasia. A proposito de una 
observacion.” (Coeliac disease. Theory of achalasia. Case report.) E. G. 
Caselli, R. J. DeUedone and V. Etchevarria. Arch. Argent, de Pediat., January 
1946, XXV, 19-32. 

171. ” Lesions renales, osteodystrophies et troubles de la croissance dans la 
premiere enfance.” (Renal lesions, osteodystrophies and disorders of growth in 
early infancy.) P.Castaigne. Le iVo«rriso«, January-February, 1946. XXXIV, 
7-18. 

172. “ The crying baby ” (annotation). Lancet, May nth, 1946, I, 695. 

173. ” Las hemorragias de la capsulas suprarrenales en el recien nacido.” 
(Haemorrhage of the suprarenal capsule in the newborn.) An. List. Matern. 
Prof. U. Fernandez (Buenos Aires), 1944, VI, 159-82. 

174. ” Recent advances in pediatric pathology — jaundice in childhood.” 
H. W. Edmonds. Western Journ. Surg. Obstet. and Gynecol., February 1946. 
LIV, 50-5. 

175. “Tratamiento de la acrodynia infantil o enfermedad de Selter-Swift- 
Feer.” (Treatment of infantile acrodynia: Selter-Swift-Feer disease.) Rev. 
Espah. de Pediat., January-February 1946, II, 93-g. 

176. ‘‘ La tetania infantile.” (Infantile tetany.) R. ReyArdid. Rev. Espah. 
de Pediat., Januarv'-February 1946, II, 51-60. 

See also Ref. 72. 

Infections 

177 - "* Acute osteomyelitis in a nineteen day old infant.” E. B. H. Shulman. 
Journ. Amer. Med. Assoc., March 30th, 1946, CXXX, 854-6. 

178. Some observations on penicillin; its dosage and administration in 
infancy.” M. Bodian. Arch. Dis. Childh., March 1946, XXI, 13-5. 

179. The sulphonamides in the treatment of infections in infancy.” M. 
Henderson and E. C. R. Couper. .Arch. Dis. Childh., March 1946, XXI, 23-36. 

180. ” Penicillin in the treatment of neonatal sepsis.” F. M. B. Allen, J. E. 
Morison and W. R. Rutherford. .Arch. Dis. Childh., March 1946, XXI, 19-22. 

iSj. “ Cross-infection in children’s wards. Report to the British Paediatric 
.\ssociation.” Bnt. Med. Journ., May 4th, 1946, I, 673-7. 

See also Ref. 152. 

Blood 

182. ” Un nouveau cas d'ictere grave familial du nouveau-ne gueri par dcs 
transfusions massives de sang Rh-negatif.” (A further case of familial icterus 
gravis neonatorum cured by massive transfusions of Rh-negative blood.) M. 
Bessisand R. Umdenstock. Paris Med., April 6th, 1946, .XXXVI, 139-40. 

See als-i Ref. 75. 
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Rh factor; erythroblastosis joetalis 

183. Survey of blood grouping and Rh factor in the Eskimos of the eastern 
Arctic, 1945.” D. Jordan. Canad. Med. Ass. Joiirn., May 1946, LIV, 429-37. 

184. “ Om blodtypen Rhesus og et tilfelle av hydrops foetalis med Rhesus- 
agglutinasjon." (Rhesus blood groups and fhe accident of hydrops foetalis with 
Rhesus agglutination.” J. Weidemann. Tidsskr. f. Norske Laegeforening, May 
15th, 1946, LXVI, 317-9. 

185. ‘‘Diagnosis of erythroblastosis (hemolytic anaemia) in the macerated 
fetus.” E. L. Potter. Arch. Path., March 1946, XLI, 223-30. 

186. “ Estudos, verifica^oes e resultados sobre a incidencia do factor Rh no 
Rio de Janeiro.” (Studies and laboratory tests on the incidence of the Rh factor 
in Rio de Janeiro and their results.) J. de Rezende. Rev. Ginecol. e Obstei., 
February 1946, XL, i, 89-96. 

187. ” Die Rhesusfaktoren.” (Rhesus factors.) 0 . Kaser. Gynaecologia 
(Basel), March 1946, CXXI, 127-9. 

188. ” Eritroblastosis fetal con madres Rh positivas (forma anemica). 
Presentacion de tres casos.” (Erythroblastosis foetalis with Rh-positive mothers. 
Presentation of 3 cases.) H. Linares Garzon. Arch. Argent, de Pediat., January 
1946, XXV. 3 -i8- 

189. " Prevention of transfusion reactions due to Rh factors.” R. A. Zeitlin. 
Brit. Med. Jouru., May nth, 1946, 1 , 735-6. 

190. “Spontaneous loss of specificity of absorbed anti-Rh sera” (letter). 
D. F. Capped and M. N. McFarlane. Lancet, April 13th, 1946, I, 558. 

191. “The inheritance of allelomorphs of the Rh gene in fifty families.” 
M. N. McFarlane. Ann. Eugenics, April 1946, XIII, 15-7. 

192. “ Estudio del factor Rh y su importancia en la practica obstdtrica." 
.Practical importance of the Rh factor in obstetrics.) E. T. Lastra and M. 
Klappenbach. Obstet. y Ginecol. Latin-Amer., December 1945, HI, 911-20. 

193. “ Pathogenesis of congenital hemolytic disease (erythroblastosis fetalis). 

I. Theoretic considerations.” A. S. Wiener. Amer. Journ. Dis. Child., January 
1946, LXXI, 14-24. 

194. “ Pathogenesis of congenital hemolytic disease (erythroblastosis fetalis). 

II. Illustrative case histories of Rh sensitization.” A. S. Wiener and E. B. Sonn. 


Amer. Journ. Dis. Child., January 1946, LXXI, 25-40. 

195. “ Prevention of transfusion reactions due to Rh factor.” F. W. Gunz. 
Brit. Med. Journ., April 20th, 1946, I, 601-2. 

196. ” Transfusionstod einer Frischentbundenen mit Hydrops fetus et 
placentae. Ein Biespiel fiir die klinische Bedeutung der Rhesusfaktoren? 
(Fatal transfusion in a woman recently delivered of hydrops fetus and placenta. 
An example of the clinical importance of the Rh factor?) H. J. Wespi. 
Gynaecologia (Basel), Janji^nj-February 1946, CXXI, 47 - 57 - 

stend^lf "J^'E't'FesFer and R. E. S- simplified conglutination technique.” H. H. 

‘ March 1946, LIV, 285. 

A Moitas' Jornal do Medico, April 27th-50- nu r ^ 

A. moiias. jv ^ ' Rh.” (Sensitization to the Rh factor.) 

165. “ Sobre practicas obstetncas pn IV 50-66. 

cuarto mes del nacimiento. (Primitive j, . clinical review of the Rh and 

hydrocephaly in the fourth month after bird Zealand Med. Journ., February 

Latin-Amer., January 194b, IV, 27-31. 

166. " A malformation of the symm- 
Med. Ass. Journ., May 1946, LIV, 487 - 9 - 

See also Ref. 87, 
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201. “ Un nouveau groupe sanguin ; le groupe a facteur Rh. (A new blood 
group; the group with Rh factor.) A. Mayer and il. Guiton-Vergara. Le 
Nourrisson, March- April 1946, XXXIV, 38-47. 

202. " Role de I’-iso-immunisation dans la maladie hemolytique du nouveau- 
ne.” (The role of iso-immunization in haemolytic disease of the newborn.) A. 
Tzanck and M. Bessis. Le Nourrisson, March-April, 1946, XXXIV, 29-37- 

203. “ Genetic theories of Rh blood types.” V. R. Khanolkar and L. D. 
Sanghvi. Ann. Eugenics, April 1946, XIII, 7-14. 

Nutrition 

204. “Las desnutriciones en la Lnfancia.” (Malnutrition in infancy.) A. 
Pasquel Caraza. Rev. Med. Xalapena, January 1946, XI, 6-15. 

205. ” Leches acidificadas y su unportancia en pediatria.” (Acidified milks 
and their importance in paediatrics.) J. Mora Gasque. Med. Espaii., January 
1946, XV, 71-5. 

206. ” Improved feeding-bottle teat.” B. T. Bery. Lancet, April 6th, 1946, 

I. 523- 

207. ” Sucking response of newly born babies at breast ; a study of 50 cases.” 
M. A. Norval. Amer. Journ. Dis. Child., January 1946, LXXI, 41-4. 

208. ‘ ‘ A proposito de un caso de escorbuto infan til o enfermedad de Barlow.’ ’ 
(A case of infantile scurvy or Barlow’s disease.) A. Marino. Rev. de Med. y 
Cir. (Barranquilla), March 1946, XIII, 12-33. 

Welfare; Clinics 

209. ” Outlines for well baby clinics. I. Recording development of the first 
twelve months.” C. A. Aldrich and E. S. Hewitt. Amer. Journ. Dis. Child., 
February 1946, LXXI, 131-7. 

210. “The provision of nursery schools.” G. H. Hogben. Journ. Roy. Inst. 
Publ. Hlth., May 1946, IX, 143-8. 

Mortality 

21 1 . “El factor ‘ miseria ’ como cause de mortalidad mfantil. ’ ’ (The ‘ poverty ’ 
factor as a cause of infantile mortality.) J. Boix Barrios. Rev. Espah. de 
Pediat., January-February 1946, II, 78-85. 

212. “ Maternal and infant mortality in Canada ” (editorial). Canad. Med. 
.Issoc. Journ., May 1946. LIV, 493-4. 

213. Mortinatalidade e neomortalidade.” (Stillbirth and neonatal 
mortality.) C. Correa da Costa. Anais Bras, de Ginecol., January 1946, XXI, 
1-26. 

214. Mortinatalidade. Considera^oes em torno do problema.” Stillbirth 
rate. Considerations to which the problem gives rise.) I. Amorim Cid. Rev. 
Ginccol. c Obstet., December 1945. XXXIX, ii, 263^2. 

215. La mortinatalidad en relacion con deficiencias en la aplicacion del arte 
a por causa directa.” (Stillbirth in relation to mismanagement of labour or 
“ direct causes ”.) J. B. Gonzalez and J. A. Ayllon. Obstet. y Ginecol. Latin- 
.tmcr., December 1945, III, 921-45. 

216. “ La mortalidad infantil en el distrito de Buenavista de Madrid en los 
anos del quinquenio 1940-1944.” (Infantile morUlity in the Buenavista district 
of Madrid during 1940-44.) D. Morcilo and A. Arbelo. Acta Pediat. Espahola, 
Februaiy 1946, IV, 215-25. 
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MATERNAL WELFARE 

217. " La maternology, umbral de la puericultura.” (Maternology, the 
threshold of puericulture.) A. Montero Rodriguez. Toko-ginecol. Piatt., 
January 1946, V, 7-18; February 1946, V, 64-74. 

218. “ Pressure on maternity services ” (leading article). Lancet, May 25th 
1946, I, 786. 

219. ", Amulhereo trabalho.” (Women and work.) G. de Carvalho Serrano. 
Rev. Ginecol. e Obslet., January 1946, XL, i, 4-12. 

220. "The mother in industry." S. Horner. Journ. Obstet. Gynaecol. 

Brit. Einp., April 1946. LIII, 177-81. . • 

Maternal Morbidity; Mortality 

221. " Haemorrhage is the most important cause of maternal death..” C. A. 
Gordon. Amer. Joicrn. Surg., March 1946, LXXI, 303-4. 

222. " Parto y muerte subita.” (Sudden death in labour.) A Montano. Obstet. 
y Ginecol. Latin- Amer., December 1945, III, 945-52. 

223. " A review of the maternal mortality at the Chicago Lying-in Hospital, 
1931-1945.” M. E. Davis and T. G. Gready. Amer. Journ. Obstet. and 
Gynecol., April 1946, LI, 492-513 

See also Ref. 212 


OBSTETRIC OPERATIONS 


224. " La frequencia de la cesarea y sus indicaciones relativas al deseo de 
tener un hijo vivo.” (Frequency of Caesarean section and its indications with 
a view to a living child.) R. Garcia Pastor. Rev. Espaii. de Obstet. y Ginecol., 
February 1946, IV, 89-102. 

225. " Los riesgos de la induccion del parto con el metodo de Aburel.”' (The 
risks of induction by Aburel’s method.) M. L. Perez and E. M. Baldi. Obstet. 
y Ginecol. Latiii-Amer., January 1946, IV, 8-19. 


226. " Spinal analgesis in operative obstetrics" (letter). W. C. Spackman. 
Brit. Med. Journ., April 6th, 1946, I, 547. 

227. " Operagao cesariana e seus efeitos sobre a fecundidade.” (Caesarean 
sections and their effect on fecundity.) C. Correa da. Costa. Anais Bras, de 
Ginecol., December 1945, XX, 485-8. 


228. " A paravesical e.xtraperitoneal Caesarean section technique. With an 
analysis of 160 paravesica,! e.xtraperitoneal Caesarean sections.” J- F; Norton. 
Amer. Journ. Obstet. and Gynecol., April 1946, LI, 519-26. 

229. " Zur Technik der Dekapitation." (The technique of decapitation.) R. 
Wenner. Gynaecologia (Basel), March 1946, CXXI, 157-64. 

230. " Comentarios sobre parto de 50 interven^oes cesarianas.” (Notes of 
the failure of 50 Caesarean sections.) J. de Souza. Rev. Ginecol. y Obstet., 
January 1946, XL, i, 24-38. 

231 " Le detroncation comme operation au.xiliaire pratiquee avant la 
nerforation dans les cas de hydrocephalic dans ia presentation du siege. 
IDetruncation as an auxiliary operation,, carried out before perforation m casto 
of hydrocephalus in breech presentation.) M. Rauramo. Acta Obstet. Gynecol. 

Stand., 1946, XXV, 448 - 51 - 

See also Ref. 93, 127. i 39 - i 40 - 



397 


INDEX TO CURRENT LITERATURE 

MISCELLANEOUS 

232. ‘‘American obstetric services: the Johns Hopkins Hospital.’ A. F. 
Guttmacher. Amer. Journ. Obstei. and Gynecol., March 1946, LI, 432-7. 

233. “ An analysis of. the obstetric activities in hospitals of Cook County 
during 1944.” C. Newberger. Amer. Journ. Obslet. and Gynecol., March 194^' 
LI, 372-86. 

234. “Building and Staffing of a maternity hospital in war time. C. 
Cookson. Journ. Roy. San. Inst., April LXVI, 137—40- 


GYNAECOLOGY 

General 

235. “ Mortalidade em ginecologia (1935—1944).'’ (Mortality in gynaecology, 
1935-1944-) J- Werneck. Rev. Ginecol. e Obstet., January 1946, XL, i, 
40-44. 

236. “ Erros crassos em ginecologia e obstetricia ’’ (editorial). (Gross errors 
in gynaecology and obstetrics.) Anais Bras, de Ginecol., December I 945 > XX, 
489-92. 

237. “ O3 disturbios urinarios em ginecologia.’’ (Urinary disturbances in 
gynaecology.) Arandy Miranda. Rev. Ginecol. e Obstet., January 1946, XL, i, 

13-23- 

See also Ref. 17. 

Disorders of Function 

238. “ El empleo local de los estrogenos sobre el litero." (Local appUcation 
of oestrogens to the uterus.) Villarreal y Casas. Rev. Espah. de Obstet. y 
Ginecol., February 1946, IV, 81-8. 

239. “ Uber die Behandlung der funktionellen traumatischen Blaseninkon- 
tinenz und der vesico-vaginalen Fisteln in d. Allmanna BB.’’ (The treatment of 
functional traumatic urinary incontinence and vesico-vaginal fistula in the 
Allmanna BB.) H. Perli. Acta Obstet. and Gynecol. Scand., rg46, XXV, 547- 
82. 

.Menstrual Disorders 

240. “ Sur le role respectif des hormones genitales et du systeme nerveux 
dans la pathogenie de la dysmenorrhee; deductions therapeutiques.’’ (Com- 
parison of the role of the genital hormones and the nervous system in the 
pathogenesis of dysmenorrhoea; therapeutic deductions.) G. Cotte, Gynecol, and 
Obstet., 1946, XLV, T.i-z’j. 

241. Dermatoses of the menopause.” H. W. Barber. Practitioner, May 
1946, CLVI, 333-46. 

242. L amenoirhee apres I’accouchement par insufifisance hypophysaire 
secondaire ; son traitement par les hormones gonadotropes." (Amenorrhoea after 
childbirth through secondary pituitary insufficiency: its treatment by 
gonadotrophic hormones.) C. Beclere and H. Simonnet. Presse Med., March 
i6th, 1946, LIV, 175-7. 

243. “ Menstrual dysfunctions. II. Abnormal uterine bleeding.” S. C. 
Freed. West Journ. Surg. Obstet. Gynecol., February 1946, LIV, 45-9. 

244. ” Menstrual dysfunctions. -III. The climacteric.” S. C. Freed. West. 
Journ. Surg. Obstet. Gynecol., March 1946, LIV^, ro3-g. 



39S ■ JOURNAL OF OBSTETRICS AND GYNAECOLOGY 

245. “Occurrence of ovulation and causes of sterility in metropathia 
haemorrhagica." I. B. Gartside. Brit. Med. Jotirn., April 20th, 1946, 1, 604-5. 

246. “ Vitamin E in the menopause” (letter). E. V. Shute. Amer. Journ. 
Obstet. and Gynecol., March 1946, LI, 440; Comment by C. J. Christy, 441. 

247. “The treatment of dysm'enorrhoea ” (revision corner). A. Bourne. 
Practitioner, June 1946, CLVI, 464-5. 

248. “ En.verto homoplastico do ovario e endometrio no tratamento da 
menopausa cirurgica.” (Homoplastic ovarian and endometrial graft in the 
treatment of surgical menopause.) L. H, ..Dutra. Anah Bras, de Ginecol., 
November 1945, XX, 398-416. 

249. “ Etiopatogenia y tratamiento de la dismenorrea.” (Aetiopathology 
and treatment of dysmenorrhoea.) A. de Bonet. Toko-Ginecol. Pract., January 
1946, V, 1-6. 

250. “ Use of curare to relieve dysmenorrhoea.” F. Johnston. Amer. Journ. 
Obstet. and Gynecol., April 1946. LI, 569-70. 

251. “ Studies on high dosage progesterone therapy of amenorrhoea.” 'A. E. 
Rakoff. Amer. Journ. Obstet. and Gynecol., April 1946, LI, 480-91. 

252. “ Metrorragias disfuncionais do climaterio.” (Dysfunctional metror- 
rhagias of the climacteric.) L. M. Machado. Rev. Ginecol. e Obstet., February 
1946, XL, i, 108-13. 

Anomalous uterine haemorrhages 

253. “ Functional uterine bleeding.” M. C. Watson. Canad. Med. Assoc. 
Journ., April 1946, LIV, 342-4. 

Leucorrhoea 

254- “ Leucorreia e suas causas.” (Leucorrhoea and its causes.) C. do 
Amaral. Anais Bras, de Ginecol., October 1945, XX, 309-17. 

Sterility 

255. “ Insufflation of the Fallopian tubes in sterility.” S. Said. Journ. 
Palestine Arab Med. Assoc., March 1946, I, 64-72. 

256. “Sterility” (revision corner). C. Lane-Roberts. Practitioner, May 
1946, CLVI. 393-4. 

257. “The psychosomatic aspects of sterility.” G. R. Kamman. Journ. 
Amer. Med. Assoc., April 27th, 1946, CXXX, 1213-8. 

258. “Male infertility.” K. Walker, Journ. Obstet. and Gynaecol. Brit. 
Emp., April 1946, LIII, 154-7.' 

259. “ La sterilisation feminine an camp d' Auschwitz.” (Female sterilization 
at Auschwitz concentration camp.) P. Funck-Bretano. Mem. Acad. Clnr. 
(Paris), March 1946, LXXII, 168-70. 

260. “ Infertility in women." C. Lane-Roberts. Journ. Obstet. and 
Gynaecol. Brit. Emp., April 1946, LIII, 148-53. 

261. “La subfertilidad del varon como cause de esterilidad conyugal. 
Ensenanzas del estudio seriado y completo de 50 matrimonias infecundos. ’ ’ (Sub- 
fertility in the male as a cause of conjugal sterility. Lessons from a complete- 
study of a series of 50 sterile marriages.). A. Clavero Nunez. Rev. Espan. de 
Obstet. y Ginecol, March 1946, IV, 139-46. 

262. “ Tubentransplantation bei Sterilitat in der Frau, verursacht durdi 
Occlusio tubae.” (Transplantation of Fallopian tubes in tubal sterility.) A. .'l. 
Ritala. Actn Obstet. and Gynecol. Scand., 1946, XXV, 493-527- 

Sec also Ref. 227, 245. 



INDEX TO CURRENT LITERATURE 


399 


Contraception 

263. “ Contraception ancl infertility.” V. B. Green-Armytage. 
Journ., April 6th, 1946, I, 54 ^- 


Brit. Med. 


264. ” The place of fertility control in public health.” R. K. Sti.x. Amer. 
Journ. Publ. Hlth, March 1946, XXXVI, 209-18. 


Abnor.malities of the Reproductive Organs 

265. “The 'intractable' vesico-vaginal fistula” (letter). Chassar Moir. 
Brit. Med. Journ., May i8th, 1946, I, 774. 

266. “ Uterus duplex unicollis myomatosus. Extirpation mit nachfolgender 
Stockung des unilateralen Ureters," Uraemie und uretero-vaginale Fistel. 
(Uterus duplex unicollis myomatosus. Extirpation with subsequent obstruction 
of the unilateral Ureter, uraemia and uretero-vaginal fistula.) Y. Hintsa. Acta 
Obstet. and Gynecol. Scand., 1946, XXV, 452-65. 

267. “ Etude anatomo-clinique du bassin osteomalacique.” (Anatomico- 
clinical study of the osteomalacic pelvis.) A. Laffont and A. Curtillet. Gynecol, 
and Obstet., 1946, XLV, 28-37 ! 

268. “Fistulas vesico-vaginales; su origen y tratamiento.” (Vesico-vaginal 
fistulae; their cause and treatment.) M. Puga and R. Rodriguez. Rev. de Med. 
(Chile), January 1946, XIX, 262-^1. 

269. “ Fistulas vesico-vaginales.” (Vesico-vaginal fistulae.) R. Gonzale, 
.A. Lira and T. Banderas. Rev. de Med. (Chile), January 1946, XIX, 375-80. 

270. “Hernia bilateral con ‘uterus bicomis rudimentarius solidus’ y 
‘ aplasia vaginae (Bilateral hernia with rudimentary solid bicomate uterus 
and vaginal aplasia.) R. Gajo. Medicina Clinica (Barcelona), January 1946, 
VI, 40-44. 

271. “ Mamas supernumerarias.” (Supernumerary breasts.) A. de Moraes. 
Obstet. y Ginecol. Latin-Amer., January 1946, IV, 1-8. 


Infections of the Reproductive Organs 

272. “Vulvovaginitis durch Soorpilze.” (Vulvovaginitis due to thrush 
fungi.) H. J. Wespi. Gynaecologia (Basel), March 1946, CXXI, 120-2. 

273. “ Anexites.” (Adnexitis.) N. Falci. 0 Hospital (Rio de Janeiro), 
April 1946, XXIX, 611-14. 

274. “ Ovarian involvement in Hodgkin’s disease.” E. L. Heller and W. 
Palin. Arch. Path., March 1946, XLI, 282-9. 

275- " 9ue es siempre el ovario izquierdo el primero en atrofiarse en la 
ane.xitis tuberculosa atrofica juvenil? ” (Why is the left ovary the first to 
atrophy in juvenile atrophic tuberculous adnexitis?) Garriga Roca. Rev. 
Espah. de Obstet. y Ginecol., March 1946, IV, 152-7. 

276. ‘ Tuberculose ou pseudo-tuberculose de I’endometre. Etude clinique 
et constatations d exploration cyto-hormonale.” (Tuberculosis or pseudo- 
tuberculosis of the endometrium. Clinical study and findings of cyto-hormonal 
investigation.) R. Rouchy. Ann. d’ Endocrinol.. 1946, VII, i-ro. 

277. “Tuberculosis del cuello uterine. ” (Tuberculosis of the cervLx.) M. 
Dominguez-.-\dame. Rev. Espah. de Obstet. y Ginecol., February 1946, IV, 
69-So. 

27S. “ Sifilis del cuello uterino.” (Syphilis of the cervix.) R. E. Leide and 
S. Malamud. Hora Medica, September 1945, XVII, 13-6. 



400 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 

Beitrag zur Pneumokokkenperitonitis in Gynakologie und Geburt- 
shilfe." (Pneumococcal peritonitis in gynaecology and obstetrics.) T Rust. 
Gynaecologia (Basel). March 1946; CXXI, 142-7. 

280. “ Abscesos pelvianos.” (Pelvic abscess.) E. Luque. Toko-Ginecol. ' 
Pract., January 1946, V, 19-26. 

281. “ Iricomoniase vaginal.” (Trichomoniasis vaginalis.) J. Medina. 
Anais Bras, de Ginecol., November 1945, XX, 395-7. 

282. ” Tuberculose do aparelho genital feminino.”. (Tuberculosis of the, 
female genital organs.) L. M. Machado. Rev. Ginecol. e Obstet., December 
1945, XXXIX, ii, 274-6. 

283. “Vaginitis due to Entamoeba histolytica” (letter). J. R. Rose. 
Lancet, April 6th, 1946, 1, 520. 

284. “ Sulfamidoterapia intraperitoneal en ginecologia.” (Intraperitoneal 
sulphonamide therapy in gynaecology.) R. Lopez Monti and I. Frid. An. Inst. 
Matern. Prof. U. Fernandez (Buenos Aires), 1944, VI, 194-201. 

285. “ Consideraciones sobre tratamientosulfanilamidado de la tricho- 
moniasis vaginal.” (Sulphanilamide in the treatment of vaginal trichomoniasis.) 
A. Alexencier. An. Inst. Matern. Prof. U. Fernandez (Buenos Aires), 1944, 
VI, igo-4. 

286. ' ‘ Studies of the origin and treatment of recurrent ' trichomonas 
vaginitis.” E. Allen and S. Butler. Amer. Journ. Obstet. and Gynecol., March 

, 1946, LI, 387-94- 

287. “The isolation of organisms of the pleuropneumonia group from the 
genital tract of men and women.” M. H. Salaman et al. Journ. Path, and Bact., 
January 1946, LVIII, 31-5. 

288. “Trichomoniasis: a 12-year study.” K. J. Karnaky. West Journ. 
Surg. Obstet. and Gynecol., February 1946, LIV, 61-74. 

New Growths of the Reproductive Organs 


289. “ Consideraciones sobre un caso de rectocele gigante y lipoma de la 
pelvis.” (Considerations on a case of giant rectocele and lipoma of the pelvis.) 
I. BoUa and G. Barrantes. Obstet. and Ginecol. Latin-Amer., January 1946, IV, 
61-4. 

290. “ Studies on the red fluorescent porphyrin deposits on vagina and 
cervix. A possible aid in the detection of malignancy.” E. G. Jones, H. N. 
Shaw and F. H. Figge. Amer. Journ. Obstet. and Gynecol., April 1946, LI, 
467-79. 

291. ” Tumores malignes do aparelho genital feminino. 277 casos tratados 
durante um decenio na Clinica Ginecologia da Faculdade Nacional de Medicina 
(Rio de Janeiro).” (Malignant tumours of the female genitalia. 277 cases treated 
in 10 years in the Clinica de Faculdade National de Medicina, Rio de Janeiro.) 
H. Stoltz. Anais Bras, de Ginecol., October 1945, XX, 327-41. 


292. “ Uber die an der Oberflache und in der Nahe dec inneren weiblichen 
Geschlechtsorgane auftretenden Granulomata nach Hysterosalpingographie 
mittels Jodipin.” (Granulomata occurring superficially and proximal to the 
internal female sex organs after hysterosalpingography with iodipm.) H- 
Sauramo. Acta Obstet. and Gynecol. Scand., 1946, XXV, 466-77. 

• on-x •' Sarcoma de vagina en una nina de dieciocho meses.” (Sarcoma of 

the va|i». r„Tchild of 18 mooths.) I. Bolla, D .Mosto and E. V, Mdrs.co. .U. 
Inst. Matern. Prof. V. Fernandez (Buenos Aires), 1944, VI, 40-9. 



INDEX TO CURRENT LITERATURE 4OI 

' 294. “ Consideraciones sobre un caso de carcinoma de piel de vulva.” 
(Considerations of a case of carcinoma of the skin of the vulva.) R. A. Aegiiello, 
E. Tello and M. Firstater. Seman^ Med.. February 31st, 1946, LIII, 346-9. 

295. “Observations on the treatment of adenocarcinoma of the uterus.” 
L. A. Gray, M. Friedman and W. S. Randall. Sttrg.. Gynecol, and Obstet., 
April 1946, LXXXII, 386-404. 

296. " Evolution de la reaction d’Aschheim dans un cas de kyste luteinique.” 
(Evolution of the Aschheim reaction in a case of lutein cyst.) A. Durupt. Ann. 
deBiol. Clin. (Paris), March 1946, IV, 83-4. 

297. “0 tratemento do cancer do litero.” (Treatment of cancer of the 
uterus.) C. Prado. 0 Hospital (Rio de Janeiro), April 1946, XXIX, 633-7. 

298. “ Carcinoma do coto restante.” (Carcinoma of the cervical stump.) 
A. de Maraes. Anais Bras, de GinecoL, November 1945, XX, 391-4. 

299. “Radiotherapy in carcinoma of the cervix uteri.” A. G. C. Taylor. 
Med. Pre_s. and Cite., May 22nd, 1946, CCXV, 344-6. 

300. “ Diagnostico precoz del cancer cer\’ical uterino.” (Early diagnosis of 
cancer of the cervix.) A. Aparicio J. Rev. Fac. Med. Bogota, October 1945 ' 
XI V. 263-81. 

301. “Le cancer du canal cervical de I'uterus.” (Cancer of the cervical 
canal.) P. Moequot. Gynecol, and Obstet., 1946, XLV, 13-^0. 

302. " Diagnostico precoz de los epiteliomas der cervix.” (Early diagnosis 
of cervical epitheliomata.) A. Roganti. .An. Inst. Matern. Prof., V. Fernandez 
(Buenos Aires), 1944, VI, 227-36. 

303. “Polipo de cuello de litero con transformacion carcinomatosa." 
(Cervical polyp with carcinomatous changes.) P. L. Pasi and L. di Guglielmo. 
An. Inst. Matern. Prof. U. Fernandez (Buenos Aires), 1944, 'VT, 130-4. 

.304. “ Dysgerminoma of the ovary.” E. B. Potter. Anier. Journ. Path., 
May 1946, XXII. 551 -^ 3 - 

305. “ El carcinoma de cuello uterino en mujeres jovenes.” (Carcinoma of 
the cervi.x in young women.) C. Gomez Romero. Rev. Espaii. de Obstet. y 
Ginecol., March 1946. IV, 184-7. 

306. “ Sebocervix, a cervical cyst caused by the developmental anomaly 
atresia vaginalis et cervacalis.” M. Rauramo. Acta Obstet. and Gynecol. Scand., 
1946, XXV. 441-7. 

307. “ A basis for sympathectomy for cancer of the cer\'ix.” A. de Sousa 
Pereira. Arch. Siirg., March 1946, LII, 260-85. 

30S. " Cervical cj^ology tests in cancer diagnosis: glycerine technique for 
mailing.” J. E. Ayre and E. Dakin. Canad. Med. .Assoc. Journ., May 1946, 
LIV, 489-91. 

309. “ Estudo comparative entre aspectos colposcopicos e histologicas de 
leso^ do colo uterino.” (Comparative study of colposcopic and histological 
findings in cervical lesions.) J. P, Rieper. Anais Bras, de Ginecol., October 
1945, XX, 300-8. 

3 }^-. “ Endometriosis fomical posterior perforante.” (Perforating endo- 
metriosis of the posterior fornix.) N. .Arenas and 0 . Blanchard. An. Inst. 
.Matern. Prof. U. Fernandez (Buenos .Aires), 1944, VI, 24-9. 

311. “Valor semiologico da hiperplasia do endometrio.” (Semiological 
value of hyperplasia of the endometrium.) A. de Moraes. Rev. Asoc Med 
Argent., February 13-28, 1946, LX, 73-S. 


402 JOURNAL OF OBSTETRICS AND GYNAECOLOGY 

312. “ Endometriose uro-genital.” (Genito-urinary endometriosis.) A. 
Antonio Couri and A. Vespasiano Ramos. Anais Bras, de Ginecol., January 
1946: XXI, 27-33. 

313. “ Uber zystische Erweiterungen der Drusenschlauche bei der Endo- 
metriose.” (Cystic glandular dilatation in endometriosis.) V. Turtola. Acta 
Obstet. et Gynecol. Scand., 1946, XXV, 478-92. 

314. ” Sarcoma del ovario en una nina de cuatro anos.” (Sarcoma of the 
ovary in a girl of four years.) J. Araujo Cuellar. Bev. Colombiana de Pediat., 
December 1945, V, 58-61. 

315. ‘‘Carcinoma gastroenterogeno metastasico del. ovario (tumor de 
Krukenberg).” Metastatic gastroenterogenous tumour of the ovary (Kruken- 
berg's tumour). H. Groppo. An. Inst. Matern. Prof. U. Fernandez (Buenos 
Aires), 1944, VI, 201-7. 

316. ” Estruma do ovario.” (Case of struma ovarii.) Pires, Carmen 
Escobar and A. Antunes. Rev. Ginecol. e Obstet. (Rio de Janeiro), November 

1945, XXXIX, ii, 203-11. 

317. ” Granulosa-cell tumour of the ovary. Report of five cases with 
premature menopause (amenorrhoea) and the recurrence of menstruation.” 
E. E. Rhoads. Amer. Journ. Obstet. and Gynecol., April 1946, LI, 560-64. 

318. ” Argentaffin carcinoma (carcinoid tumor) arising in an ovarian dermoid 
cyst.” W. J. Blackwell and M. B. Dockerty. Amer. Journ. Obstet. and 
Gynecol., April 1946, LI, 573-5. 

319. ‘‘ Cisto do ovario esquerdo com tor5ao — fibromioma do utero — cisto do 
para-ovario direito.” (Left ovarian cyst with torsion — fibromyoma of the uterus 
— right parovarian cyst.) A. R. de Oliveira Motta. Rev. Ginecol. e Obstet. (Rio 
de Janeiro), February 1946, XL, i, 81-8. 

320. ‘ ‘ Torsion del pediculo en un quisle de ovario coexistiendo con el 
embarazo ectdpico.” (Torsion of the pedicle in an ovarian cyst co-existent with 
ectopic pregnancy.) F. Munoz Ferrer. Toko-Ginecol. Prack, February 1946, 

V, 55-63- 

321. ” Epidermoid carcinoma arising in an endometrial cyst of the ovary.” 
K. McCullough, E. R. Froats and H. C. Falk. Arch. Path., March 1946: XLI, 
335-7- 

322. ‘‘ Chorionepithelioma,” W. P. Tew. Canad. Med. Assoc. Journ., May 

1946, LIV, 469-72. 

323. ” Malignant granulosa cell tumor with pseudotubercles.” H. J. Schat- 
tenberg and W. H. Harris. Amer. Journ. Path., May 1946, XXII, 539-49- 

See also Ref. 3, 67, 68. 


Operations 

324. ‘‘ A simple arrangement to facilitate certain operations upon the anterior 
vaginal wall and underlying structures.” A. Sjovall. Acta Obstet. and Gynecol. 
Scand., 1946, XXV. 528-30. 

325 '' Operagao de Kahr modificada no tratamento do prolapso total do 
utero.” (Modified Kahr operation for prolapse of the uterus.) T. de Souza. 

I Anais Bras, de Ginecol., January 1946, XXI, 34-41. 

■zed “ Nuestra experiencia can la histerectomia fundica de Beuttner.” (Our 
experience with Buettner’s total hysterectomy.) J. Botella Llusia and A. Sopena 
Lbanez. Med. Espanola. February 1946, XV. 104-10. 



index to current literature 403 

327. ‘ ‘ Vaginal hysterectomy. A record of results based on the Weir tech- 
nique.” E. E. Rhoads and P. R. Zeit. Amer. Jotirn. Obstet. and Gynecol., 
April 1946, LI. 533 - 7 - 

328. ” A home-made repositor for chronic inversion of the uterus.” H. A. 
Hezlett. Jotirn. Obstet. and Gynaecol. Brit. Emp., April 1946, LIII, 185-6. 

329. ” Infibulation in the Sudan ” (annotation). Z.a«ce^, May iith, 194^/ 
696. 

330. " Histerosalpingografia.” (Hysterosalpingography.) A. Campos da 
Paz. Rev. Ginecol. e Obstet. (Rio de Janeiro), February 1946, XL, i, ^j—xo 6 . 

331. ‘‘ Orientacao cinirgica na cura do prolapse genital.” (Surgical manage- 
ment of genital prolapse.) A. Felicio dos Santos. Anais Bras, de Gtnecol., Octo- 
ber i945> XX. 295-9- 

332. " La histerosalpingografia. Estudio de los ultimos 25 cases.” (Hystero- 
salpingography. Study of the last 25 cases.) B. Maldonado. Bol. Clin. Dr. 
Angel Martinez Villareal (Monterrey), March 1946, II, 37-49- 

333. *' Resultados imediatos y alejados de! tratamiento quinirgico del pro- 
lapse genital. ’ ’ (Immediate and remote effects of the surgical treatment of genital 
prolapse.) M. L. Perez, N. Arenas and I. Bolla. An. Inst. Matern. Prof. U. 
Fernandez (Buenos Aires), 1944, VI, 9-19. 

334. " Late complications of the Watkins interposition operation.” C, T. 
Beecham. Amer. Jotirn. Obstet. and Gynecol., March 1946, LI, 416-9. 

335. " An evaluation of methods for the treatment of urinary incontinence.” 
A. H. Aldridge. Amer. Jotirn. Obstet. and Gynecol., March 1946. LI, 299-315. 

336. ‘ ‘ Delayed healing of a vesicorvaginal fistula by inflammatory reaction. ’ ’ 
D. Mackay. Brit. .Med. Jotirn., April 27th, 1946, 1 , 650. 

337. " Vesicovaginal fistula. An improvement in the Chaffin method of 
postoperative treatment, using Chaffin suction drainage.” R. C. ChafiSn. Atner. 
Jotirn. Siirg., March 1946, LXXI, 305—11. 

338. “Supernumerary kidney with ureter opening into vagina.” D. M. 
Headings and R. E. Palmer. . 4 j;ier. Jotirn. Surg., March 1946, LXXI, 370-3. 

See also Ref. 239, 248, 259. 


Miscellaneous 

339. “ Prurit vulvaire grave, debutd’une maladie de Basedow latente, gueri 
par ingestion d’hematoethyroidine.” (Severe vulvar pruritis, commencement 
of latent Basedow’s disease, cured by injection of haemato-echyroidin.) L. 
Hufnagel. Ann. Derm. Syph. (Paris), November— December 1945, 297. 

340. “ Sobre algumas lesoes vuivares.” (Some lesions of the vulva.) F. V. 
Rodriguez. Anais Bras, de Ginecol., October 1945. XX. 271-82. 

341. “ Importantes taches pigmentaires de la vulve chez une femme traitee 
par le bismuth.” (Severe pigmentation of the vulva in a woman treated by 
bismuth.) C. Simon, Blau and Henoeq. .-Inn. Derm. Syph. (Paris), November- 
December 1945, 293. 

342- "Sarcoma primitivo da ureta feminina." (Primaiy- sarcoma of the 
lemale urethra.) A. de CarValho and O. Borges da Costa. Rev. Ginecol. e Obstet. 
{Rio de Janeiro). November 1945, XXXIX, ii, 230-6. 



404 ‘ JOURNAL OF OBSTETRICS AND GYNAECOLOGY 

343. '' Torsion aguda de utero fibromatoso o ‘ volvulo ' de utero fibroma- 

toso.” (Acute torsion or " volvulus '' of the fibromatous uterus.) E. M. Baldi 
and Masciottra. An. Inst. Matern. Prof. U. Fernandez (Buenos Aires), 1944, 
VI, 137-45. ■ . 

344. “ Breves consideraciones sobre dos casos de ‘ volvulo ’ agudo de trompa 
de Falopio.” (Two cases of acute torsion of the Fallopian tube.) R. Lopez Monti 
and E. Vallazza. An. Inst. Matern. Prof . U. Fernandez (Buenos Aires), 
1944, VI, 90-6. 

345. “ Manifestaciones ginecologicas enda diabetes;’’ (Gynaecological mani- 
festations in diabetes.) R. Lopez Monti. An. Inst. Matern. Prof. U. Fernandez 
(Buenos Aires), 1944, VI, 56-64. 

346. " Lack of a specific urethral lesion in exertional urinary incontinence.” 
S. R. Muellner. New Engl. Joiirn. Med., March 21st, 1946, CCXXXIV, 400-2. 



THE. 

Journal of Obstetrics & Gynaecology 

of the British Empire 

VOL. 53, No. 5 SERIES OCTOBER, 194.6 


The Superiority of the South African Negro or 
Bantu as a Parturient 

BY 

O. S. Heyns, D.Sc., M.R.C.O.G. 

University of the Witwatersrand, Johannesburg. 


Part I.— The Size of the Bantu Head 
AT Birth.* 

The Bantu female pelvis has been com- 
pared with that of the Bantu male.* In 
comparing the female pelvic girdle of dif- 
ferent racial groups, it is of value to know 
the relative size of the foetus, for the 
respective races. For this reason an analy- • 
sis of the gross birth- weight in over 2,000 
cases was published;^ but it is obvious that 
birth-weight would vary with good or poor 
nutrition during intrauterine life, probably 
in the main owing to the quantity of sub- 
cutaneous fat laid down in the foetus. 
While the mean Bantu weight was about 
6 y pounds, the mean in a smaller series 
receiving good antenatal care was yf 
pounds, a near approach to the average for 
any prosperous European community. It 
is, therefore, of importance to assess the 
size of the head in the Bantu newborn, for 
this is the biggest part of die foetus to pass 
through the birth canal. The- correlation 
table (Table I) demonstrates that in the 
newborn there is not a very marked relation 
between weight and the area of a cross- 
section in the plane of the occipito-frontal 
and biparietal diameters of the skull. 

•This was presented as Appendix 3 of a 

D.Sc. Tliv.sis submitted to the University ol the 
\Vitwa^er^r,vnd. South Africa. 


Measurement was carried out on 500 
heads of which two-thirds were Natal 
Zulu, one-fifth Basuto, and the rest Xhosa, 
Swazi, and Mpondo. Males and females 
were taken at random, and no separate 
analysis is shown for the sexes. 

The birth-weight was observed in all 
cases, and on the day pf birth the follow- 
ing head diameters were measured: the 
occipito-frontal, biparietal, suboccipito- 
bregmatic, and mentovertical. Areas were 
calculated to represent a cross-section of the 
greatest part, as it traverses the pelvis, of 
(a) the well-flexed head (biparietal and 
suboccipito-bregmatic as axes), and (6),- 
the deflexed head (biparietal and occipito^ 
frontal as axes). The correlation coefficient 
and regression equation for weight and area 
were calculated. 

The measurements considered are those 
of the vault of. the cranium, because the 
latter forms the major portion of the skull. 
In the full-time foetus the face, mandible, 
and temporal bones are small, the size of 
the head depending on the four large squa- 
mous bones, that. is, the two parietal, the 
frontal, and the occipital. 

Mean birth- uj eight. For 500 babies 
ranging in weight between 60 ounces (3 
pounds, 12 ounces), and 178 ounces (ii 
pounds, 2 ounces), the mean weight was 
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112.13 + o.yr ounces, standard deviation 
15.83 ounces, and coefficient, of variation 
14. 1 per cent. This weight averaged 
approximately J pound more than that of 
the larger series' referred to above. Only 
-7 babies weighed were under 5 pounds, 
their occipito-frontal-biparietal plane areas 


ment of practical value, and one which can 
be taken accurately in all cases; moreover, 
Williams'' and De Lee® recommended these 
termini for the diameter. As the last- 
mentioned authorities are found in the 
Scammon and Calkins" list of 25 other 
authors, it may be assumed that some of 


Table I. 
Bantu Newborn. 


Correlation table for birth- weight and the area of a cross-section in the plane of the 
occipito-frontal and biparietal diameters of the skull.' 


Head area 
(sq.*cm.) 


• 

Birth-weight in pounds 




Total 


3 

4 

5 

6 

7 

8 

9 

10 

II 


60 

— 

_ 

2 

3 





— 

5 

65 

I 

I 

6 

II 

8 

2 

- 

- 

- 

29 

70 

- 

2 

15 

36 

22 

I 

- 

- 

- 

76 

75 

__ 

3 

12 

60 

30 

II 

3 


_ 

119 

80 

- 


II 

59 

48 

16 

I 

I 

- 

136 

85 

- 

- 

4 

32 

40 

17 

5 

- 

- 

98 

go 

- 


I 

5 

II 

7 

2 

- 

- 

26 

95 

- 

- • 

“ 

2 

4 

I 

I 

- 

- 

8 

100 

- 

- 

- 

- 

I 

- 

- 

- 

- 

I 

105 

- 

- 

- 

- 

I 

■- 

- 

- 

- 

I 

no 

- 

- 

— 

- 

“ 

- 

- 

- 

I 

I 

Total 

I 

6 

51 

208 

165 

55 

12 

I 

I 

500 


Correlation coefficient -f 0.364 + 0.045 


varying between 65 and 80 sq. cm.; 5 
corresponding areas of heavier babies 
were below 65 sq. cm. 

, Occipito-frontal diameter. The mean 
length of this diameter was 11.30 ± 0.03 
cm., range 9.75 to 13.5 cm., standard 
deviation 0.64 cm., and coefficient of 
variation 5.67 per cent. Moulding during 
parturition may increase or decrease this 
diameter, usually with a corresponding 
inverse change in both suboccipito-breg- 
matic and biparietal diameters. 

Scammon and Calkins" give a list of 
authors who have published average values 
for this diameter. Unfortunately Scam- 
mon and Calkins measured from glabella 
to inion, whereas the Bantu diameter was 
the greatest distance between occipital and 
' ■ -ntal bones. The latter is the measure- 


the authors measured the diameter in the 
manner used for the Bantu. In 12 of me 
25 series the mean was less than that for 
the Bantu, and in i equal to the Ban 
mean. De Lee® who states that his figure 
is based on a large number of measure* 
raents showed an average of ii cin.. 
Williams® a corresponding mean of ii-/o 


cm. 


The mean occipito-frontal diameter in 1^ 
Bantu may, therefore, be claimed to corrca 
pond with that found for Europeans. 

Suboccipito-bregmatw diameter. 
a range for this diameter of 7 -'^b ^ '1 

the mean was 9.68 ± 0.03 cm., s 
deviation 0.63 cm., and coefficient 0 
tion 6.50 per cent. . , * 

Scammon and Calkins'" give a is 
abservers publishing averages 0 
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diameter, and of these 8 found figures 
lower than the Bantu mean of 9.68 cm. 

Biparietal diameter. This is the greatest 
width of the head betw'een the parietal 
eminences. The figures for the biparietal 
diameter w'ere as follows; mean 9.22 ± 
0.02 cm,, standard deviation 0.53 cm., 
coefficient of variation 5.74 per cent, and 
range 7.5 to 10.75 cm. 

Scammon and Calkins" cite 47 series 
from 38 authors who publish means for the 
biparietal diameter ; in 15 series the means 
are smaller than that for the Bantu. Both 
De Lee^ and Williams® show’ a mean of 
9.25 cm. as compared with 9.22 cm, for 
the Bantu mean biparietal diameter. 

If the area of a cross-section of the head 
with biparietal and occipito-frontal as a.xis 
is calculated from the means of these 
diameters, it is found that the Bantu area 
is greater than that for Scammon and Cal- 
kins® and De Lee,® but slightly less than 
that for Williams.®. 

Mentovertical diameter. For 475 heads 
with a range for this diameter of ii to 15.5 
cm,, the mean was 13.27 ± 0.03 cm., 
standard deviation 0.74 cm., and coefficient 
of variation 5.48 per cent. The measure- 
ment was made from the point of the chin 
to the most distant point on the vertex 
(parietal bone). Scammon and Calkins 
define the posterior point of .this diameter 
as the external occipital protuberance, as in 
the case of their occipito-frontal diameter. 
From the table of authors presented by 
Scammon and Calkins,® comparison with 
the Bantu mean for the mentovertical 
diameter shows that in 15 series out of 34 
the mean diameters were less than that of 
the Bantu. The Bantu figures lay midway 
between those of De Lee (13 cm.) and 
Williams (13.5 cm.). 

Area of cross-section veith biparietal and 
suboccipito-hregmatic diameters as axes. 
For 500 areas calculated from the ellipse 
formula, the range was 50.2 to 99.3 sq. cm.. 
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the mean 68.64 ± 0.28 sq. cm., standard 
deviation 6.33 sq. cm., and coefficient of 
variation 9.23 per cent. Only 7 areas w’ere 
below 55 sq. cm. and 3 above 85 sq. cm., 
the deviations inside this range being 
uniformly distributed. 

In English obstetric teaching the dia- 
meters under consideration are given as 
3^- inches each. This would give an area 
of 71.3 sq. cm. Although such a difference 
from the Bantu might be significant, both 
de Lee's and Williams’ series give an area 
calculated from mean diameters which 
is less than the corresponding Bantu area. 

The correlation between birth-w’eightand 
this area is shown in Table II. The 
coefficient of correlation between these 
dimensions w'as found to be +0.323 ± 
0.045, and being 7.2 times its standard 
error it is highly significant. The regr^- 
sion equation for the line was found to be 
W = 0.05045A -f 3.545 where 
W = weight in pounds 
and A = area in sq. cm. 

Sw = trw i/l— I- 
= 0.936 pounds. 

As an approximation it may be said that 
the w'eight of the foetus is equal to the sum 
of 1/20 of the area and 3I lb. The error of 
prediction in using this equation is about 15 
ounces. ^ 

Area of cross-section with biparietal and 
occipito-frontal diameters as axes. The 
range in 500 calculated areas w'as 62.0 to 
112.7 sq. cm. with a mean of 80.64 i 0-32 
sq. cm., standard deviation 7.24 sq. cm., 
and coefficient of variation 8.97 per cent. 
Five areas only were below’ 65 sq. cm. and 
3 above 100 sq. cm. 

The correlation betw’een birth-w'eight and 
the biparietal x' occipito-frontal area is 
show’n in Table I. The coefficient of corre- 
lation between these dimensions was found 
to be +0.364 ± 0.045. This coefficient is 
more than 8 tim^ its standard error, and 
may be accepted as being certainly signifi- 
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Table II, 

« Bantu Newborn, 

7nd t ipaSl°diamZf .f the 


Head area 
(sq. cm.) 


50 

55 

60 

65 

70 

75 

80 

85 

90 

95 


Total 


Birth-weight in pounds 


6 


I 

1 

2 
2 


3 

5 

18 

9 

12 

I 

I 


4 ' 

II 

53 

67. 

62 

10 

3 


7 

22 

54 

62 

9 

10 

I 


3 

7 

16 

18 

7 

3 

I 


1 

2 

3 
2 

4 


49 


165 


55 


12 


Correlation coefficient ,+ 0.323 + 0.045 


10 


IX 


Total 


7 

28 
102 

150 

159 

29 
22 ' 

2 


500 


cant._ The relationship between weight and 
area is a rectilinear one, and the regression 
equation for the line was found to be 

W = 0.04975A + 2.988 where 
W = weight in pounds . 
and A = area in sq. cm. 

Sw = <rw v'l — 12 
= 0.921 pounds 

The standard error for this equation is thus 
0.921 lb., i.e. the standard error of predic- 
tion in using the equation is 14I ounces. 

Conclusion. 

From the data here reported on the 
dimensions of the head at birth, it must be 
concluded th^t the difference between 
Bantu and European foetal heads at term is 
riot considerable. While there is great 
variability between the Bantu and certain 
European figures, many of the latter are 
smaller than the Bantu averages. Evi- 
dence has not been found to prove that the 
Bantu newborn has a smaller head thari the 
European at birth. 

Note oil the correlation tables. It is of 
great value for the obstetrician to observe 
the relationship that exists between foetal 


weight and the size of the foetal head. The , 
general impression is that a relatively large 
foetus has a relatively large head; and if 
disproportion is being estimated, the size of 
the foetus as judged by palpation is recog- 
nized to be an important factor- This view 
is sound in many cases, but the correlation 
tables demonstrate that a small foetus may 
have an unexpectedly large head and thus 
be responsible for serious obstetrical errors. 
Conversely, but with less danger, unneces- 
sarily radical treatment may be adopted 
because a foetus which is estimated to be 
large has a relatively small head. 

In the tables presented only birth-weights 
are considered, and the size of the head is 
based on the areas of cross-sections of the 
head in two different planes. It will be 
observed that : 

!.• Fifteen babies weigh under 6 lb. and 
still have the greater area bebveen 75 
80 sq. cm., the mean for this area being 
80.64 sq. cm. Similarly, ii babies weigh 
under 6 lb. and have a lesser area of 65 
to 70 sq, cm,, whereas the mean for thb 
area is 68.64 sq. cm. 

2. Conversely, there are 17 babies 
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weighing over 8 lb. which have the greater 
area below the average, and ii babies 
weighing over 8 lb. have the lesser area 
below 65 sq. cm. 

.3. One baby weighing 10 to ii lb. has a 
“ greater head area ” which is equal to the 
mean. 

Two babies weighing only 4 to 5 lb. have 
the “lesser head area’’ greater tlian the 
mean. 

4. Babies weighing g lb. show a range 
of the lesser area between 60 and 85 sq. 
•cm., and a range of the greater area 
between 75 and 100 sq. cm. A range of the 
same order is seen to occur for most of the 
other weight groups. 

The conclusion drawn from the correla- 
tion tables is that at term there is a well 
marked relationship between foetal weight 
and the size of the foetal head. There are 
important exceptions, however, in which a 
small baby may have a big head and vice 
versa. And it is these exceptional cases 
that are of importance to the clinician. 
When the obstetrician uses his skill in asses- 
sing foetal proportions in a case of dispro- 
portion, he must be armed, therefore, with 
the knowledge that head and body size may 
not be proportional. 

Part II. — An Assessment of Pelvic 

Capacity as a Cause of Dystocia in 

THE South African Negro or Bantu. 

Introduction. 

Some Observations on Labour in the 
South African Negro. 

Does the primitive woman really respond 
to labour as we are led to believe ? Our ex- 
perience in South Africa is almost confined 
to the urban Native, if by this we mean that 
we are not privileged to obser\^e the woman 
under tribal conditions repairing alone to 
the Bush to give birth. There is available 
to the author no reliable experience — 
written, spoken, or traditional — which can 


rVRTURIENT 4O9 

form tile foundation for deductions con- 
cerning tlie psychological aspect of labour 
in tile primitive woman of any race what- 
ever. The matter of gaining 'the approval 
of a Native chieftain sufficiently to be 
allowed scope to observe labour amongst 
the women of his tribe has been considered 
seriously, but the difficulties are almost in- 
surmountable. Official permission cannot 
guarantee acceptance of a strange accou- 
cheur, however unobtrusive, by parturi- 
ents and their mentors. 

In spite of this lack of an opportunity to 
study the primitive parturient, it is possible 
to state that in the urban Bantu parturient 
there is present a fortitude and an accep- 
tance of the situation such as is very rarely 
seen in the European, and hardly ever seen 
in the latter when cases of dystocia alone 
are considered. Against this observation 
must be placed the conviction that in hospi- 
tal the Native is much more apprehensive 
than the European woman, and that when 
anything is amiss the Negro is more affected 
emotionally, and indeed out of all propor- 
tion to what is experienced, in the white 
woman. No doubt aU women have more 
fear in the maternity hospital than out of it; * 
but in the case of the Negro uterine inertia, 
for example, occurs in a manner which 
seems quite unnecessary when judged by 
an attendant accustomed only to European 
■ behaviour. An observation "that must be 
universal is the absence of resolution in the 
parturient who knows that she has recourse 
to the accoucheur and his reputed skill. In 
most primigravidae there appears to be an 
instinct that a rigid self-denial is being prac- 
tised if the doctor’s aid is not invoked, and 
this aid is usually visualized as being an 
operative termination of her travail. In 
the primitive woman there is no false, and 
withal evil, premise of this kind. Her 
tradition dictates w'hat she so simply 
accepts, that delivery depends entirely on 
her ow'n efforts. No doubt she is ignorant 
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of the curse “ in sorrow thou shalt bring ' obstruction can be overcome by the Bantu 
forth children.” But once she finds herself woman. The more difficult problem now 
in hospital, primeval independence is emerges of having to decide how far uterine 
swallowed up in complete surrender .to the contraction may be allowed to take its 
ones with the higher knowledge.. And how course, for too g^^t action may success- 
pathetic is artificial aid to uterine power ! fully ^^dl^bourbutkillthefoetus^ And this 
One’s early experience with Bantu ante- last result may be observed m the Bantu. 

natal'cases stultified such judgment as was . 

based on an experience of white women IVIaterial and Method . 

with disproportion. As an exainple the 

case of a girl aged 13 years may be taken become better acquainted 

Examination showed the pelvis to be still nq^i-^aaes as a factor in 

very small, but without any appreciable with the (|,4iedinlhe 

distortion. The diagonal conjugate was '>“y- “ t 

■easily measured and found to be well under nelves coiild only be available 

aJ. ies. The father of this girl was parti- dry female pelves con d omy be 

ciarly displeased about her seduction and m woulfdernd foi material 

his chWiu%vas aggravated by the advice «“roush ^ 

that a Caesarean section would be neces- ' hie methods. Experiment, hoiv- 

sary. He consented to the compromise that Mt^^ ^ P 

the girl be given a trial labour in the clinic , -nd it became necessary ie 

Ind* if transfer to hospital then became Pf.^^f^YsUnTmosfeS 
b:“cce^kSe“‘"n a precise knowledge of the range of error 


De acCtJpLa.uic. -LL ^ 

that highly instructive trial labours carried 
out on the district would be presented to 
one, because of a strong prejudice against 
maternity hospitals The test 


'Tmto'e present study there iy™'* 
a practical knowledge of the pelvi P , 


“matTnWitols. The test of labour of r^ru^^poSTLasi^^^ the 

the patient of 13 ended ir, defeat for myself, . j “ ach woman in grv "B 

for labour terminated in undramahe inordertodiscoyerwW 

fashion. The infant was alive, weighed 7 .. c rnmoatible 


lion, ino iiiiaiit ^ . 

lb , and had a biparietal diameter of 9 
cm’, and occipito-frontal 11.2 cm. 

In other cases the patient would be in 
hospital and fail to respond to drug induc- 
tion of labour at term. A week or more 

of a pelvis must have a soffi 


birtn to ner cniiu, m 

capacity of the pelvis is compatible 

spontaneous delivery. 

In reducing this problem to pr^^cis 
one is guided by a consideraj 
gested by Nicholson. It „ 

that in 500 Bantu newborn he 1 

of a cross-section of the . 


spontaneously 

This led to the view that the size of the 

uom^Llogical pelvis was hardly ever an 
absolute factor in deciding m favour of 
Caesarean section. Provided-that contrac- 
tions are powerful, almost any natura 


of a pelvis musr uav. y 
area to accommodate this a 

well flexed head. For with 

corresponding area of a = jjameters as 
biparietal and occipito-frontal Cham 
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axes may be taken. The corresponding 
mean area in the latter case was 80.64 sq. 
cm. If it be remembered tliat during 
labour the bony pelvis is occupied by struc- 
tures other than tlie foetal head, but that 
moulding makes it possible for the head to 
occupy most of the available area of any 
pelvic plane, the interesting question arises 
as to what is the maximum pelvic contrac-- 
tion that would stiU allow spontaneous 
expulsion. 

On this point Nicholson' comes to tlie fol- 
lowing conclusion: " It seems then likely 
that, the line below which normal delivery 
becomes a doubtful proposition should be 
drawn somewhere about an area of go 
square centimetres.” Ince and Young’ the 
other writers who have taken the trouble to 
express their findings in numbers and thus 
with greater precision than has been the 
custom, admit that their series does not 
contain sufficient evidence to suggest a 
figure lower than 90 sq. cm. as the limit of 
the area of the pelvic brim through which 
normal delivery is likely ; they had only i 
woman with a brim area between 84 andgo 
sq. pm., and 3 between 90 and 95 sq. cm. 
They refer to the teaching that the lower 
limits of probable natural delivery are a' 
conjugata vera of 3l- inches in a flat pelvis 
and 3I inches in a generally contracted 
pelvis. These give approximate areas of 
87 sq. cm. for the flat and 78 sq. cm. for the 
generally contracted pelvis. 

If the area of a cross-section of the foetal 
head is about 70 sq. cm. , it would seem im- 
possible for such- a head to negotiate pelvic 
planes that are not above 70 sq. cm. atleast. 
It might be guessed that a pelvic plane of 
at least 80 sq. cm. would be a requisite for 
spontaneous delivery. And this corres- 
ponds with the traditional belief stated 
above that in certain cases a true conjugate 
of 3I or 3I inches might permit natural ex- 
pulsion of the foetus. 

The series of Nicholson" and Ince and 


Young' totalled about S50 cases, whereas 
tlic present Bantu series consists of only 100 
primigravidae. A report on the Bantu is, 
however, justified because of the small 
pelves encountered. The 850 English 
women provided only 3' brim areas below 
90 sq. cm. and none below 85 sq. cm. 
Nicholson" had 4 outlet areas below 80 sq. 
cm., but minimizes- tlie significance of con- 
traction of this rather mobile portion of the 
girdle. Ince and Young’ fail to discuss 
their small outlets specifically, and record 
no outlet areas in their special cases (includ- 
ing Caesarean sections). In tlie roo Bantu 
primigravidae there were 14 areas below 80 
sq. cm., 2 of tliese pelves having oiily the 
outlet area below 80 sq. cm. With a view 
to investigating levels of contraction that 
offered insuperable obstruction, tire origi- 
nal plan was to consider in retrospect 
labours that had occurred in women 
admitted ’to the gynaecological ward with 
vesico-vaginal fistula. Of 25 such cases 
considered here, 14 had pelvic levels below 
80 sq, cm. in area. This series contributed 
little to the study of labour in contracted 
pelvis. Nevertheless, the present analysis 
is based bn 28 cases with areas below 80 sq. 
cm., and on this foundation the series bears 
comparison .with the invaluable studies of 
the workers mentioned above. 

Material. 

(a) Vesico-vaginal fistula (25 cases). 

These patients presented themselves at the 
gynaecological clinic with fistulae foUow-- 
ing labour. As ward patients awaiting 
operation they were X-rayed, and at the 
same time their histories w'^ere checked. On 
•a few occasions aU available cases w'ere sub- 
jected to X-ray pelvimetry, but there w'as 
no conscious selection. A hundred cases 
could without much' difiiculty be thus 
studied radiographically, but there is a 
great w^eakness inherent in this material 
No skilled obstetrician gouW allow labour 



412 


■ JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


to proceed sufficiently long to cause a 
fistula. Therefore, the details of these 
labours must be inadequate because of the 
absence of a trained observer. Further, 
even the duration of the second stage will 
be unknown, because no trained attendant 
would allow this stage to be unduly pro- 
tracted. 

(h) Primigravidae from an antenatal 
clinic (103 cases). 

These women were 103 consecutive 
Bantu primigravidae from the University 
Antenatal Clinic at Alexandra Township. 
This township is Mtuated on the outskirts of 
Johannesburg and has a population of 
about 80,000. The men and some women 
are occupied in the city or suburbs, but not 
on the gold mines; and there are numerous 
schools and churches in the township which 
are owned by the inhabitants. There is a 
well established polyclinic from which 
inter alia a district service is operated. 
Students are in residence here and attend 
the clinic, there are several' doctors on the 
permanent staff, and the full-time person- 
nel of the University Department of Obste- 
trics and Gynaecology conduct the 
antenatal clinics. Midwives consult the 
obstetricians concerning cases of abnormal 
labour, and these are transferred to the 
Bridgman Memorial Hospital (maternity) 
when necessary. No instrumental or other 
complicated deliveries are effected on the 
district. 

The group of primigravidae provided the 


following material : 

Normal labours in women over ig years of 

age 45 

Normal labours in women under 20 years 

of age , 39 

Labour ending in stillbirth not due to labour 3 

No record of labour 4 

Cases transferred to hospital 12 

Total 103 


The age incidence of the normal labour 
group under 20 years of age was: 

4 patients were aged 15 years 

9 „ „ „ .16 „ 

6 .. .. 17 .. 

13 .. 18 

'7 ** »» tt ,19 >! 

(c) Otlrer Bantu material referred to is 
embodied in a D.Sc. thesis presented to the 
University of the Witwatersrand and en- 
titled “A Critical Analysis of the Bantu 
Pelvis Avith Special Reference to the 
Female."^ 

Methods. 

(rt) The X-,ray method of pelvimetry 
used was described in this journal 
(Heyns“). A further evaluation of the 
accuracy of the X-ray measurements is 
presented in Appendix I. 

The calculation of areas of brim, cavity, 
and outlet was checked experimentally in 
the paper referred'to.“ The suggestion of 
considering brim and outlet shapes as 
ellipses and thence calculating their area 
came originally from Nicholson.' 

The measurements sought from radio- 
graphy were those laid down by Heyns,” 
and comprise areas of brim and outlet, 
pelvic brim index, height of symphysis 
pubis, depth of pelvic basin (lateral and 
anterior) , and size of the pubic arch. These 
were obtained from two X-ray views, 
an antero-posterior with pelvic brim hori- 
zontal, and the Chassard and Lapine' 
method for the pubic arch. For the antero- 
posterior view the Potter-Bucky diaphragm 
was used ; for the pubic arch the patient sat 
leaning well forward on a Lysholm grid. 

Radiography was carried out at the Non- 
European Hospital which is adjacent to the 
Medical School and where the fistula case^. 
are admitted. All the X-rays were done by 
the chief radiographer and myself. 

(b) One feature of the pubic arch whicii 
was considered needs e.xplanation. If the 
perpendicular distance from the antero- 
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superior edge of the symphysis pubis to tlie 
line representing the intertuberal diameter 
is great (the mean for 87 cases was 10.25 
cm.^) and the distance between the ischial 
tuberosities small (mean 11.47 cm.'), it 
means that the foetal head has to traverse 
a greater depth of the pelvis before birth by 
extension becomes possible. Thus, if an 
arch is narrow, the uterine power required 
to drive the head beyond the level of the 
ischial tuberosities will be proportional to 
the depth of the anterior part of the pelvi#. 

This variable might be expressed as an 
index which, for descriptive purposes, will 
here be called the piihic arch index, and is 

expressed by where D.P B. repre- 


sents the perpendicular distance on the film 
from top of symphysis to line T.O. which 
itself is the intertuberal diameter. In 76 
cases of spontaneous delivery the index was 
less than unity in 85.5 per cent of this 
group. When the index approaches or sur- 
passes, unity, the pubic arch becomes un- 
favourable to labour. 

(c) For the sake of analysis, area was the 
dimension on which chief reliance was 
placed in assessing 

1. the capacity of a pelvis, and 

2. the prognosis of labour. 

The labour was then reviewed in the light 
of this value and the fact that the well-flexed 
Bantu foetal head presents a cross-section 
of 68.64 sq. cm. 

An arbitrary level of 80 sq. cm. for the 
smallest pelvic plane below which insuper- 
able obstruction may be expected was put 
to the test. The test was applied to the 
series of 103 primigravidae that provided 
14 such small areas, and to 25 cases of 
vesico-vaginal fistula in whom labour was 
obviously associated with severe trauma. 
Concerning the second group, it was known 
how small the pelves were from experience 
in fistula operations, and that such trauma 
occurred in neglected cases that did not 


realise the value of modern obstetrical aid. 
In many of these cases labour terminates 
miraculously, and it was thought that a 
certain limit of pelvic contraction might be 
established in those women who sustain 
bladder fistulae. 

The i^ubic arch inde.x was analysed for 
record purposes. It is probably of greater 
value in moderate forms of obstruction and 
dystocia; in this paper severe degrees of 
obstruction are considered, and the accom- 
panying dystocia, if any, evaluated. 
Results. 

A. Vesico-vaginal Fistula Palieiils. 
Group I. 

Smallest area. 50 sq. cm. and over; 4 patients. 
Pubic arches were not X-rayed in any o£ the 4 cases. 
All radiographed in November 1943. 

Evelyn (20 years); 92.5 sq. cm.; i child in 1940; 
normal labour. 

Eileen (26 years); 92.4 sq. cm.; i child, born 
dead; in labour 4 days; no rac-dical help. 

Mary; 91.5 sq. cm. No reliable obstetric history 
obtained. 

Anna (20 years); 91.1 sq. cm.; i child, alive; in 
labour 2 days; no doctor; anthropoid brim. 

Group II. 

Smallest area 80-90 sq, cm.; 7 patients. 

Ida (30 years); 84.1 sq. cm. Pubic arch index 
under I. Perfect arch. Pcira 3; 3rd labour in 1943. 
Instrumental delivery in a Natal hospital without 
obvious good reason for the bladder fistula which 
occurred for the first time after the 3rd labour. 

Eephina (19 years); 82.3 sq. cm. Pubic arch 
index under I. Perfect arch. Para 2. Last labour 
- in March 1943 when fistula followed a forceps 
delivery. In labour 5 days and in a Natal hospital 
for all 5 days. 

Nettie (24 years); 87.4 sq. cm. Good pubic arch, 
perfectly female, index less than i. Delivered in 
hospital locally one month ago, August 1944. A 
primigravida, she was in labour about 30 hours. 
Dif&cult high forceps resulted in the stiilbirth of a 
big foetus. Incontinence of urine ii days after 
delivery. 

Mary M. (27 years); S1.6 sq. cm. Narrow 
pubic arch with perfectly straight rami (index 
less than 1). Baby bom in a country hos- 
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pital in August 1943, one year ago. Delivered by 
a doctor. Incontinence of urine and faeces followed. 
Labour started at home,'and lasted 7 days in all. 
The baby was “ manually removed.” 

Maria M. (32 years); 80.7 sq. cm. Very long 
pubic arch; moderate width; rather straight 'rami; 
index less than i. Stillbirth 7 months previously. 
Labour lasted 7 days. Instruments were not used. 
During puerperium patient was not well. , 
Elizabeth Z. (26 years); 85 sq. cm. Long, 
narrow, pubic arch, rounded, index more than 1. 
‘‘ Seven months” premature labour. Incontinence 
followed : bladder always empty. 

Dora; 87.1 sq. cm. Arch not X-rayed. Reliable 
obstetric history not obtained. 

Group III. 

Smallest area 70-80 sq. cm.; 12 patients. 
Elizabeth T. (17 years); 76.0 sq. cm. Narrow 
pubic arch; long, rather straight rami; index 
over I. Para 3; last child born 3 weeks ago. Preg- 
nancy, labour and puerperium had all been normal. 
The patient spoke of a difficult delivery at home, 
resulting in stillbirth and urinary incontinence. 
Labour had lasted i day but the baby was born 
without assistance. The 2 other children were 
stillborn, the first being a very difficult labour. 

Harriet (43 years); 79.5 sq. cm. Narrow, straight, 
extremely long arch with index 1,25. One baby 
10 years ago. Born dead. 

Katrina (24 years); 79.8 sq. cm.; moderate arch, 
rounded, index over i. One labour only — stillbirth. 
Labour lasted 4 days; no doctor. 

Flora (17 years); 77.6 sq. cm. Moderate arch, 
rounded, index over i. Symphyseal height 4.3 cm. 
Para i. Started leaking urine 13 months ago 
(February 1943) just after labour. Labour lasted 

3 days — stillbirth. 

hloetse (31 years); 75.4 sq. cm. Narrow arch, well 
rounded, index i. Para i. Labour 9 months ago 
(July 1943), lasted 3 days. ■ A doctor delivered the 
baby after 3 days of labour. 

Eva (19 years); 74.3 sq. cm. Narrow, very long 
arch, straight rami, index i. Symphyseal height 

4 cm. Para i. No reliable history except that the 
baby was born dead. 

Lena (30 years); 75.2 sq. cm. Long, narrow arch 
with straight rami; index under i. Para 3, 2 dead. 

2 labours lasted 3 daj^s. Incontinence of urine after 
and labour. 


Selina M. (21 years); 79.0 sq. cm. Wide arch 
with rather straight rami; index under i. One 
pregnancy 2 years ago (1942). Labour lasted 5 days 
when she was delivered of a large child. No doctor 
was present, but her mother “ pulled the baby 
out.” 

Phyllis (ig years); 72.6 sq. cm. No X-ray of 
arch. Para i. In labour 4 days, then sent to hos- 
pital locally. A senior obstetrician is said to have 
seen her. The baby was born alive but died after 
one week. 

Julia N. (34 years); 78.5 sq. cm. No X-ray 
of arch. One chUd 14 years ago (1929). The patient 
declares that there was no difficulty, but labour 
lasted 3 days with strong pains. The baby is said 
to .have been big. 

Sarah (28 years); 79.4 sq. cm. No X-ray of arch. 
Obstetric history not available. Anthropoid brim. 

Note that in the last 2 cases with almost equal 
areas of the cavity plane the conjugata vera in 
Sarah was 10.5 cm,. or over 4 inches, but hi 
Julia 8.9 cm. or 3)4. Inches. The respective 
brim indices were 109.3 and 79.5. The inad- 
visability of basing pelvic contraction on the 
true conjugate diameter is illustrated here, 
but became obvious to all when Caldwell ef 
a/. 1 1 called attention to the existence of their 
anthropoid type pelvis. 

Miriam (18 years); 79.5 sq. cm. No X-ray of arc . 
Para i. Labour lasted 6 days. Baby born dead in 
a hospital locally. Anthropoid brim (true conju 
gate 10.3 cm.). 

Group IV. 

Smallest area 60-70 sq. cm.; 2 patients. 

Sophia (20 years); 69.8 sq. cm. Perfect fenia e 
pubic arch, index less than unity. Para i. a > 
born one month ago (March i944)- labour w 
3 days, then called a doctor who delivered fur WJ 
instruments. There may have been a craniofwn) 
Area of cavity plane = 69-® 

Area of brim = 7-b5 *'1- 

Area of outlet = 77-9 

Maria (iS years); Cavity 63.8 sq. cm.; bnm O)-) 
sq. cm. No X-ray of arch. Obstetric history 
available. 

Discussion of Fistula Patients. 

Group I. , .. 

Of the 4 cases with areas all over QO, we t 
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was only i stillbirth. None of those cases 
had medical help. No pubic arches were 
X-rayed. All were priiniparae in the 
twenties. Nothing can be learned from 
these cases. As the pelves had suflicicnt 
capacity for spontaneous labour, inalprcs- 
entation or malposition or trauma intlicted 
by the Native attendant must have caused 
the fistula. 

Group II. 

Seven patients— 6 pubic arches avail- 
able (Areas 80-90 sq. cm.). 

Pubic arches. One arch had tlic inde.v 
more than i, 5 arches had the inde.v less 
than 1. 

This proportion of arch indices is similar 
to that for the roo unselected Bantu primi- 
gravidae; 3 arches were perfectly female; i 
arch was narrow with perfectly straight 
rami; i arch, was very long with rather 
straight rami, but was of moderate width. 

The arch with index greater than unity 
was long and narrow, but rounded. 

(a) The 3 cases with perfect arches had 
areas of the cavity plane 84.1, 82.3 and 87.4 
sq. cm. respectively. In all 3 there is some 
evidence that a fistula should not have re- 
sulted; and even though labour may not 
have ended spontaneously, had forceps not 
been applied, there is no proof that bladder 
damage would have occurred. 

All 3 cases were instrumental deliveries 
in a maternity hospital, two in Natal and 
one in Johannesburg. In the first case 
(Ida) there had been two previous labours, 
and there was no obviously good reason 
for the fistula which occurred for the first 
time after the third labour. The second 
case (Lephina) had had one child before 
without assistance. Fistula followed a 
forceps delivery after 5 days of labour, the 
patient actually having been in hospital for 
all of the 5 days. The third case (Nettie) 
W'as a primigravida delivered of a big still- 
born foetus after 30 hours of labour. A 

\ 


■No 

diflicult high forcep.s c.vtractiou was done, 
and the patient became incontinent of urine 
ir days after delivery. While it i.s admithtci 
tliat tliere was dystocia in the.se cases, the 
cause must be sought with the powers or the 
foetus, not the passages; and the resultant 
trauma v.-as caused by instruments in two 
at least of the cases, and possibly by a i)ro- 
longed second stage in the 5-day labour, 

(b) In the ne.vt 2 cases aged ''27 and 32 
years, the cavity area was 81.6 sq. cm. in 
the first, and the outlet area 80.7 sq. cm. in 
the second. Both labours lasted 7 days. 
Both patients were delivered in hospital, 
but state that the baby was taken away 
without instruments. 

(c) The case with the unfavourable pubic 
arch (Elizabeth Z.) had a cav'ity plane 
area of 85 sq. cm., and a “seven months’* 
premature labour. Incontinence of urine 
followed due to a vesico-vaginal fistula. It 
seems probable that the fistula was due to 
trauma inflicted by some Native attendant. 
It is not uncommon in some districts to find 
perineal and vaginal trauma caused by 
various sharp objects. In Dora, the case- 
with cavity area 87.1 sq. cm., there was no 
reh'able obstetrical history, and the pubic 
arch was not X-rayed. In the early cases 
studied, pictures of the- brim only were 
taken.- 

Of the 7 cases in Group II only the 2 des- 
cribed under (b)‘ throw light on the question 
of the capacity of pelves which are danger- 
ously small. In 7 days these women were 
unable to deliver themselves, instruments 
were not used during delivery, and the' 
areas were the smallest of the group. The 
areas were as follows ; 

(i) Sq. cm; (2) Sq, cm. 

Cavity S1.6 105.0 

86.6 

89.4 80.7 

The first pelvis is small in all three planes, ■ 
the second shows contraction of the outlet 
plane only. It seems, therefore, that an 
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area in the region of 8o sq. cm. is -dan- been normal, but declared that the first had 
gerously small, and, if there is some de- begn very difficult ! Two striking features 
^ flexion or a posterior position of the vertex, of this case are the resignation .with which 
then spontaneous delivery is improbable. this girl had repeated stillbirths due to 


Grottp HI. 

Twelve patients ; 8 pubic arches available 
(70-80 sq. cm). 

Pubic arches. Only 2 indices are less 
than unityi-; 4 indices are greater than unity 
and 2 indices are exactly i. 

In these smaller pelves of Group III, 
therefore, the anterior height of the pelvis 
minor tends to be greater than the outlet 
width (intertuberal diameter). In the 8 
cases the depth of the pelvic basin mea- 
sured laterally is on the average 8.88 cm., 
which is very close to the corresponding 
figure (8.77 cm.) found : (i) for 67 Bantu 
dry female pelves, and (2) for 87 radio- 
graphs, of Bantu primigravidae.‘ Three of 
these eight pelves had this measurement 
over 9 cm., viz. 9.3, 9.6 and 9.7 cm. 

The intertuberal diameter, however, was 
diminished and ranged from 8.7 to 10.8 
cm., with a mean of 9.8 cm. This figure 
■ must be compared with a mean of 10.2 cm. 
for 67 dry pelves and 11.47 cm. for 87 
radiographs of Bantu primigravidae.^ 

The pubic arches may be analysed thus : 

Index 

Narrow, long, with straight rami 4 ( + + — o) 
Narrow, well rounded i (o) 

Moderate width, rounded 2 (++) 

Wide arch, with rather straight rami i ( — ) 

(a) In the first 4 cases the pubic arch 
index was greater than unity — 2 arches 
being long and narrow with straight rami, 
and 2 of moderate width and rounded. Three 
patients were primiparous and one (E.T.) 
was a 3-para. All 4 women had had still- 
births, KT. having lost all her infants at 
birth. None had had medical aid, so that 
all deliveries were spontaneous, though the 
duration was 3 days in one and 4 days in 
another. E.T., with a very unfavourable 
pelvis, considered that her labours had 


dystocia, and the observation that it was 
. possible for 2 foetuses to negotiate her small 
pelvis without gross trauma to the bladder. 

(b) The next 2 arches, with index i, 
were both narrow, one being well rounded 
and the other long with straight rami. Both 
were primiparae, Moetse having been 
delivered by a doctor and having an inter- 
tuberal diameter of 8.7 cin. ' Eva was 
known to have had a stillbirtli, but 
Moetse’s history was equivocal. It is a 
matter of honour with these women to be 
able to claim offspring, and experience has 
shown that in some cases the claims have to 


be accepted with reserve, 

(c) There follow 2 arches with tlic 
favourable quality of possessing indices less 
than unity. In one case, however, the arch 
was wide with rather straight rami; and the 
other possessed the converse characters 
narrow, long, with straight rarni. Ibc 
patients were a para-3 and a para-r. The 
former with a cavity plane area of only 75 '^ 
sq. cm. had had one live child, 2 labours 

lasting 3 days, with urinary- incontinence 

after the second labour. She had, there- 


fore, conceived on the third occasion, in 
spite of the fistula. The other patients 
labour had lasted 5 days. _ Instnimenta 
delivery was not performed in these cases- 
From both patients (of whom the secon 
had the wide and in most respects iiornia 
female pubic arch) one learns that la oil 
becomes extremely difficult wheii 1^' 
smallest pelvic plane has an area e oi- 
80 sq. cm. While great uterine power 
may drive the foetus through such a pe \ 
it is observed that these parturients hai-e - 


great struggle. , 

(cl) In 4 patients the arches ha 
oecn studied radiographically, ibrce wt f- 
oaia I , there being no labour notes lor 
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fourth. Labours lasted 3, 4 and 6 days. 

Two of the deliveries occurred in hospital ; 
one was a stillbirth, and in the other an 
area of 72.6 sq. cm. allowed passage of a 
live child that survived for a week. The 
last 2 patients of Group III had cavity 
plane areas of 79.4 and 79.5 sq. cm, ; and 
both had anthropoid type pelves. 
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concerning the level below which the capa- 
city of the pelvis becomes inadequate for 
spontaneous delivery. Several of these 
women delivered themselves without aid, 
but with resultant fistulae. 

It will be seen that a foetus can be o.x- 
pelled through equally small pelves without 
severe recognizable trauma. 




Group IV. 

Two patients. One pubic arch available 
(60-70 sq. cm.). 

It is to be noted that the pubic arch in this 
very small pelvis was perfect in every res- 
pect. In these two cases one delivery was 
instrumental, possibly a craniotomy; the 
other is not recorded. 

Comment. 


An’os of Small Pelves. 

Pelvic plane areas in patients with vesicovaginal 
fistula. Tlie smallest area is shown, and this is the 
cavity plane area in ail cases except the two 
marked (o). 


60-70 

70-80 

8o-go 

Over go 

sq. cm. 

sq. cm. 

sq. cm. 

sq. cm. 

63.8 

72.6 

80.7 (0) 

91.1 

69.8 

74-3 

8x.6, 

91-5 


When these cases are operated upon per 
vagincim, access is the main difficulty. In 
the majority of cases no cervix can be iden- 
tified , ffiere is a considerable amount of scar 
tissue in the vagina which itself often shows 
extensive loss of tissue, and the upper part 
of the pubic arch is so narrow as to make 
the fistula appear inaccessible when first ex- 
plored. Clinical assessment’ of the capacity 
of the pelvis by digital exploration in an 
average case gives the impression of ex- 
treme contraction; and one wonders first 
how these women conceive when they are 
so poorly equipped for parturition, and 
secondly how they contrive to deliver 
themselves . In the neglected cases that end 
in spontaneous expulsion of the foetus after 
several days of strong labour, one feels 
almost that tire foetus must have sloughed 
away in a macerated condition. Occa- 
sionally a parturient sends for help after the 
end of the second stage, and the infant's 
head is moulded and compressed beyond 
recognition. The baby is either bom dead 
or dies in an hour or so. 

The 25 cases dealt with above do not con- 
hibute anything to precise knowledge 


75-2 

S2.3 

75-4 

84.1 

7O.0 

85.0 

77.6 (0) 

• 87. 1 

78.5 

79.0 

79.4 

87.4 

79-5 

79-5 

79.8 



Primigravidae with pelvic plane areas below 
80 sq. cm. 

Brim area Cavity plane area Outlet area 
sq, cm. sq. cm. sq. cm. 


66.6 

60.0 


75-4 

71.7 

64-5 

69.4 

64.7 


74.6 

68.6 

78.5 

76.0 

72.0 


104.9 

100.0 

72.6 

81.4 

76.1 

96.7 

81.5 

77.0 

76.0 

91.0 

86.5 

77-0 

83.5 

77-8 

95-9 

83.2 

78.0 

99-3 

83-3 

78.8 

. 

33.1 

79-4 

94-1 

84.1 

79-4 
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100 Primigravidae. 

The group of primigravidae provided the 
following material. 

Normal labour in women over ig years 

of age 

Normal labour in women under zo years 

of age 

Labours ending in stillbirth not due to 

labour ■ ... 

No record of labour 

Cases transferred to hospital 


45 

39 


group under 20 years of age was : 

4 patients were aged 15 years 
9 .. .. M 16 ,, 

6 .> „ 17 .. 

13 .. .. „ 

7 >t ^9 II 


deliveries as a standard for analysing un- 
favourable features such as “ long arch,” 
because a spontaneous labour may have 
been even more difficult than the former 
labours. 

An analysis on the assumption that 80 
sq. cm. was the critical value for the pelvic 
capacity was based on the smallest area of 
any pelvic plane. At the outset, therefore. 


Labours all normal 


4 

interest 

was confined to 

12 

sq. cm. 



Age in years 

103 

15 

No area under 80 

labour 

16 

3 areas under 80 


17 

No area under So 


18 

3 areas under 80 


19 

No area under 80 


over 19 

8 areas under 80 



Laboi 


Total 

14 areas under 80 


Analysis of the distribution of different 
values of the pubic arch index was as fol- 
lows : 


(a) Normal labours in the under 20 age group; 

Index not less than i 4 

Index less than i 28 (a areas under 80) 

(b) Normal labours in the over 19 age group: 

Index not less than i 6 {i area under 80) 

Index less than i 31 (3 areas under 80) 

(c) Miscellaneous (macerated foetus, lost cards, 

et cetera) 

Index not less than i i (area under 80) 
Index less than i 6 


(d) Hospital cases. 

Index not less than i 4 (2 areas under So) 
Index less than i 7(1 area under 80) 


The cases delivered at home, therefore, 
had II or 14.5 per cent of pubic arch indices 
not less than unity. The cases transferred 
to hospital showed a corresponding figure 
of 36.4 per cent. This difference is 1.46 
times its standard error, and is not signifi-. 
cant. ■ 

It is not sound to take hospital or assisted 


Of the 14 cases, 12 reached term normally 
and 2 were as follows : (i) Macerated foetus 
born at full term. R.O.A. Male; (ii) 
emerged later that this patient was not 
pregnant. It is probable that abortion had 
occurred in early pregnancy. 

The most immediate possibility in analys- 
ing the primigravidae is to consider: (i) 
the above 14 examples with area below 0 
sq. cm., and (2) the patients transferred 0 
hospital. , 

The latter group numbered 12, and 0 
these only 3 pelves had minimum areas 
below 80 sq. cm. It must be emphasize 
that operative delivery 'was effected on y 
hospital. Therefore, ii low area 
were associated with spontaneous deliver}^ 
while the operative deliveries "cre j 
Caesarean, sections and 2 forceps e.v rac 
lions. 

Cases Transferred to Mospdal. 

I. Seven cases delivered themselv ‘-‘j’ 
out assistance, and were sent to hosiuta 
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various reasons. Their records are as 
follows. 

A priraigravida of 39 years was trans- 
ferred on account of her age, i.e. as a pre- 
cautionary measure. She had a .capacious 
pelvis except for the outlet area which was 
87.5 sq. cm. Labour was uneventful. 

Three patients with adequate pelves were 
sent in during labour, but delivered 
spontaneously. 

One patient aged 16, with brim and 
cavity areas respectively 84.6 and 81 sq. 
cm., brim index 95, and with angular 
pubic arch was sent to hospital on account 
of a blood pressure of 160/120. She was 
delivered normally on the ne.xt day after a 
second stage lasting 35 minutes, the first 
stage having been 15! hours. The infant 
weighed 7 lb. 5 ozs. The vertex position 
was diagnosed during labour as L.O.P. 

There was one case of uterine inertia. 
The first stage lasted 63^ hours, the second 
70 minutes. The position of the vertex was 
diagnosed as L.O.P. An infant weighing 
7 lb. 7 ozs. was born with an excessively 
long caput succedaneum, but on discharge 
was alive and well. The brim area was ■ 
92.5 sq. cm., outlet area 80.8 sq. cm., brim 
index 93.5, and pubo-sacral diameter 10.4 
sq. cm. 

One spontaneous delivery in hospital 
ended in a stillbirth, the foetal weight being 
not recorded. Labour lasted 17I hours, the 
■ second stage hours. The cavity plane 
had the smallest area, 82.3 sq. cm., and the 
brim index was only 88.2. 

Of these 7 cases, the first 4 mentioned are 
of no interest, their admission to hospital 
resting on causes not relevant to the present 
inquiry. The last 3 labours, though they 
terminated spontaneously, exhibit pelvic 
levels much lower than any found in some 
850 EngUsh women of the series analysed 
by Ince and Young® and Nicholson.' No 
area was below 80 sq. cm. in these 3 
Negroes. The labour notes give an impres- 


sion of what is accomplished by the.se 
primigravid parturients. 

If. In this group, significantly different 
from Group I in that operative measures 
were here employed during delivery', there 
are 5 cases. Tliere were 3 Caesarean sec- 
tions and 2 forceps deliveries. In 3 wonum 
areas reached the low level of under 80 
sq. cm. , the otlier 2 being a patient who liad 
been subjected to Caesarean section pre- 
viously, and a forceps extraction. In order 
to understand more of these women in 
labour, some details w'ill be recorded con- 
cerning all 5 cases. 

(i) The indication for the previous 
Caesarean section was not known, and in 
the absence of delivery by the natural pas- 
sages this patient was included in the series 
of primigravidae. The second section was 
performed only because of the first, the pel- 
vis not being contracted except at the 
outlet. Brim area was 95.5 sq. cm., outlet 
area 83.7 sq. cm., brim index 95.5; inter- 
tuberal diameter 10 cm., pubo-sacral 
diameter 11.5 cm. The operation resulted 
in mother and infant both being in good 
condition. 

(ii) A girl of 16 years \yith the following 
pelvic measurements. Areas (sq. cm.) : 
Cavity 86.5, brim 91, outlet 77. Brim 
index 89.3. Intertuberal diameter 9.6 cm. , 
pubo-sacral diameter 10.3 cm. 

Clinically it was thought that this pelvis 
had a funnel tendency, and the radiogra- 
phic confirmation of this diagnosis led to, the 
decision to perform an elective Caesarean 
section. It will be agreed that trial labour 
with a severe degree of outlet contraction is 
inadvisable, for the stage of low mid-forceps 
•' extraction is easily reached — but safe 
retreat after failed forceps * * in such a 
case is denied. As frequently happens— 
and it is this factor which affords an oppor- 
tunity of observing what would othen\'ise 
be an inhuman and dangerous experiment 
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— ^permissioa for an elective operation was 
refused. 

The patient was, therefore, given 3 
ounces of castor oil on September 23nd, 
1944. Labour commenced the same day. 
Pains were slow at first, then increased, and 
at 11.30 p.m. occurred regularly. Only a 
small part of the head had engaged in the 
brim, and flexion was poor. An hour later 
(12.30 a.m.) the patient was sent to hospi- 
tal. Caesarean section was done a few 
hours later, a living child being obtained. 
A small ovarian cyst was found at laparo- 
tomy. 

(iii) This patient showed an extreme 

degree of pelvic contraction and in addition 
an obvious lumbodorsal kyphosis. Areas 
(sq. cm.) : Cavity 60, brim 66.6. Brim 
index 88.2 (conjugate 8.2 cm. and trans- 
verse 9.3 cm.). The pubic arch index was 
1.14 indicating a very long arch, and the 
angle was very narrow. , 

Intertuberal diameter 8.5 cm., inter- 
ischio-spinal diameter 8.6 cm. Pubo-sacral 
diameter not available. Caesarean section 
was performed. 

(iv) High forceps delivery in a primi- 
gravida aged 25 years. Areas (sq. cm.) : 
Cavity 78, brim 83.2, outlet 99.3. Brim 
index 81.8 (conjugate 9 cm., transverse 
II cm.). The fore-pelvis at the brim was 
narrow, almost angular. The pubic arch 
index was greater than i, but the arch was 
well rounded. Intertuberal diameter 9.2 
cm., pubo-sacral diameter 12.8 cm., inter- 
ischio-spinal diameter g.g cm. 

The patient went into labour on a Sun- 
day. A member of the University staff 
reported to me that a large amount of 
meconium was being passed, but that the 
foetal heart was very satisfactory. The 
advice was that the case should merely be 
watched. The patient was sent to hospital 
at 10 a.m. next day. Unfortunately, the 
occipito-posterior position of the vertex 
which was present was not identified, and 


thus immediate Caesarean section was not 
done. Furthermore, it was not until 5 p.m. 
that one of our junior staff saw the.patient. 
The os was not fully dilated and the 
greatest circumference of the foetal head 
had not negotiated the pelvic brim. The 
patient's pulse was 150 and temperature 
103 degrees . Section could not be done and 
it was decided' to wait. On Tuesday morn- 
ning the staff member was called to perform 
craniotomy, but he thought, that the foetal 
heart was still present. An extremely diffi- 
cult high forceps delivery followed and this 
triumph was crowned by the fact that (he 
baby was alive; but the infant was in a 
precarious sta^e with violent moulding of 
the head. The mother recovered soon and 
left hospital in average time with a live 
child. This unhappy case is unique in 
several respects, but the attendant dis- 
played a skill which matched the event. ^ 

(v) A patient aged 19 had an anthropoid 
type pelvis (brim index 105.8) of the follow- 
ing dimensions. Areas (sq. cm.) : Cavity 
90, brim 94.1,' outlet 87.5. The pubic 
arch index was over i, the vertical height 
of the pubic symphysis above the ischia 
tuberosities being 10.7 cm., a high figure. 
This indicates a long pelvis anterior y. 
Outlet diameters — intertuberal 10.5 cm-, 
interspinal 9.4 cm. The arch was fair) 
well rounded. 

It was observed on district that advance 
of tlie head had become arrested, and a 
patient was persuaded to go to hospi a • 
Forceps delivery resulted in a stillbirth, n 
which the weight was not recorded. 
reason for this outcome is not clear. 

A Case that Failed to go to Hospilal 

In contrast to the above cases a most re- 
markable labour occurred in a 
27 years who had had a Caesarean scc ^ 
for the first pregnancy. It had been 
plained that another section won ( 
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absolutely necessarj', for the pelvis had 
beeu found to have the following dimen- 
sions. Areas (sq. cm.) : Cavity 71.7, brim 
75.4, outlet 64.5. Brim-index gig (conju- 
gate g.5 cm., transverse g.6 cm.). 

The pubic arch inde.x was less than i , the 
anterior depth of the pelvic basin being g.5 
cm., and the lateral depth 8.8 cm. The 
arch was well rounded. Intertuberal 
diameter lo.i cm., inter-spinal diameter 
10.4 cm., pubo-sacral diameter g.i cm. 

The patient sent for help after the baby 
had been bom. There was extensive peri- 
neal laceration. The baby was a female 
weighing 6| pounds, and the head was 
moulded into a misshapen mass. The in- 
fant died an hour after birth. 

The remarkable feature of this case was 
not the fact that the uterus with an old scar 
could withstand such an assault, but that it 
was at all possible for unaided uterine 
power to drive a foetus through such a 
small pelvis. The patient had been, in 
labour for about half the night, and accom- 
plished her feat in the absence of a nurse. 
.So excessive was the force required that the 
baby succumbed', and the character of the 
labour was readily appreciated by nursing 
attendants from the- extreme moulding of 
the head. 

Cases with Pelves Possessing a Plane with 
Area, Below the Critical Level of 
80 sq. cm. 

There were 14 cases out of 103 consecu-- 
tive, unselected primigravidae that had 
some level of the pelvis rvith an area below 
80 sq. cm. As 3 radiographs of the brim 
were of too poor quality to measure, it can 
be said that 14 per cent of this series pre- 
sented pelves contracted below the arbi- 
trary critical level of 80 sq. cm. This 
group is more important than the hospital 
group,^ of which it includes 3 cases, because 
operative delivery may be indicated in mal- 
presentation or malposition, and a case may 
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be transferred to hospital for reasons other 
than dystocia due to faults in the pa.ssage.s. 
What is being studied here is first the capa- 
city of the Bantu pelvis and second, and 
more important, the achievement of the 
woman in overcoming w'hatover resistance 
proves to be present. An impression of the 
efficiency of the powers will be gained from 
these two factors. Faults in the passengers 
are irrelevant to the present investigation, 
e.xcept that indirect features such as abnor- 
mal birth-weight may call for comment. 

No girls aged 15, 17 and 19 years had 
pelves of the size now under consideration. 

Girls aged 16 years. Three cases. 

r. Caesarean section. Described as Case 
ii under II of the hospital cases. 

2. A school girl who was disgruntled at 
becoming pregnant. This patient, seen 2 
years ago for radiography, has made fre- 
quent appearances in my ward and seems 
to be a schizophrenic. Areas (sq. cm.) : 
Cavity 100, brim 104.9, outlet 72.6. In- 
ter-ischio-spinal diameter 8.4 cm., pubo- 
sacral II cm. 

Antenatal attention was given by me 
personally until very near term. The 
patient then disappeared for several 
months, and on her return pretended that 
she had never been pregnant. She had no 
doubt destroyed the baby, but appeared to 
be none the worse for any of her experi- 
ences. A year later I recognised the patient 
in my ward, this time under an assumed 
name. When I mentioned her fuE Native 
name, she confessed. It must be presumed 
that labour had been unassisted. 

• 3. Areas (sq. cm.); Cavity 68.6, brim 

74.6, outiet 78.5. Pubic arch— index less 
than I, interspinal diameter ii.i cm. , inter- 
tuberal 12.6 cm. : pubo-sacral 10.4 cm. The 
arch is wide and very weU rounded. Brim- 
index 92.8 (conjugate g cm., transverse 
g.j cm.). A normal labour ended in the 
stillbirth of a female weighing 7J- pounds. 
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Normal delivery of a live baby weighing 61 
pounds. 

13. Areas (sq. cm.): Cavity 77, brim 
81.5, outlet 76.0. Pubic arch— not radio- 
graphed. Interspinal diameter 9.2 cm., 
pubo-sacral io;5 cm. Digital palpation 
showed that the arch was wide. Brim- 
index 102.1 (conjugate lo.o cm., transverse 
9.8 cm.). The patient was delivered of a 
female weighing nearly 7 pounds. L.O.A. 
The baby was asphyxiated but survived. 

14. Areas (sq. cm.) : Cavity 78.8, brim 
85.3. Pubic arch— index more than i, in- 
terspinal diameter lo.o cm., intertuberal 
10.2 cm., no pubo-sacral diameter avail- 
able. The arch tended to be angular. 
Brim— index 79.9 (conjugate 8.95 cm., 
transverse 11.22 cm.). Android type brim. 
Normal delivery of a live child weighing 7 
pounds. 

'Notes on Spontaneous Labours Not 
- Discussed Under the Hospital or 
' UnderZa sq.cm. Group. 

' There were 34 patients aged 15 to 19 
years, and 40 patients of 20 years and over. 
These cases were delivered on the district 
and had pelvic areas which were all over 80 
sq. cm. 
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J.Z. (age 16). Zulu. Normal labour. Live child 
weighing pound-s. Are;is (s<(. cm.) ; Cavity 
Qi.j, brim t )7 0 > outlet 89.6. Paijw atirtcd during 
the night. Help sent for at 5,55 a. m. .Membnuie.'i 
ruptured during the night (time unknown). .M.ale 
infant born at 10.^5 a.m. Placenta and membranes 
e-xpcllcd complete at 11.5 a.m. Blood lo.s.s normal. 
Uterus firmly contracted. 

J.N. (aged 15). Zulu. Normal labour. Areas 
(sq. cm.) : Cavity 80.5. brim 86.5, conjuguta veni 
9.6 cm, brim inde.\ 89.7. Labour lasted ao hours; 
and degree laceration; birth-weight not recorded. 

Three patients liad live babies weighing to 
pounds. Areas of cavity plane were respectively 
116.8, 99.5, and 95.6 sq, cm. The outlets were all 
adequate. The patient with the smallest pelvis was 
one 0/ our nurses (I.jM.), the areas in sq, cm, being; 
cavity 95.6, brim 99.5, outlet 99.0. 

Conclusions. 

The two English series of parturients 
previously studied, those by Nicholson' and 
Ince and Young,* provide the only analy- 
ses known to us which aim at a precise 
evaluation of pelvic capacity as a factor in 
parturition. Whereas these investigators 
did invaluable work in presenting radio- 
graphic data in large numbers of gravid 
women, they had the misfortune to deal 


Birth-weight 8-9 pounds 

■ 9-10 pounds 

lo pounds 

Bom before arrival fTotal 

of attendant 1 Pelvic area under 
Areas between 80 and 90 sq. cm. 

Breech presentation* 

Stillbirths - ... 


I 5 "i 9 years ' Over 19 years 

No. Per cent No. 'Per cent 




8 

23-5 

II 

27-5 

■ 

0 


0 




0 


3 

7-5 



II 

32-4 

8 

20.0 

90 sq. cm. 

3 

- 8.8 

3 

7-5 



13 

38.2 

II 

27-5 



I 


0 



0 


0 



» This breech presentation was the only one inthe total'series. The baby weighed 4 pounds and 

was probably premature. 


A few labours will be described to illus- 
trate further what is experienced in these 
cases. 


tvith material in which there was an 
absence of that degree of pelvic capacity 
which causes dystocia per se. It is recog- 
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nized that these series derive from London through a smaller bony canal than is usual 
and English rural populations. In the in- in the European? 
dustrial English Midlands and Scotland It must be admitted that there is no in- 
small pelves and their effect on labour can calculable virtue inherent in the Bantu 
no doubt be more profitably investigated, woman. , Successful labour depends on 
but in these^ areas the degree of rickets three main factors : the passenger which, 
would complicate research into the effect of for purposes of the present inquiry, is of a 
morphological types of pelvis on normal constant nature; the bony passages which 
parturition. An opportunity of studying exhibit pronounced contraction more fre- 
labour in the non-pathological small pelvis quently in the Bantu; and the powers of 
has been offered in the case of the South expulsion. It is the quality of the powers 
African Negro or Bantu. Rickets in this that offers an explanation. There can be 
racial group, though not negli^ble, does no doubt that fundamentally the white 
not often lead to gross distortion of the woman can accomplish as much as the 
pelvis. In this respect the Bantu pelvis is Bantu. Concerning white women, how- 
comparable with that existing in London ever, it is generally admitted that faults in 
and any other area in which the girdle has the powers are responsible for a great 
undergone uninterrupted development. majority of all the complications met with 
It has been shown, first of all, that the in abnormal labour. It is submitted that in 


size of the new-born Bantu baby is in no 
respect different from that found in 
higher races. The mean birth- weight of 
nearly 7 pounds’ is below the average for 
white races, but this is probably due to less 
subcutaneous fat and cannot exert great 
influence on the normality of parturition. 
These facts concerning the Bantu are fun- 
damental. 

It has been shown, secondly, that the 
necessity for operative assistance in the 
Bantu parturient is exceptional. Instru- 
mental delivery including Caesarean 
section was called for in only 5 out of 103 
cases; a spontaneous delivery was accom- 
plished in 95 per cent of the primigravidae, 
in spite of the fact that 14 pelves had some 
plane less than 80 sq. cm. in area and 24 had 
a corresponding area between 80 and go sq. 
cm. In 850 of theEnglish women mentioned 
there were only 3 pelves with brim areas 
below go sq. cm. , all being above 85 sq. cm. 
No further argument is required to confirm 
the claim that the South African Negro 
parturient is superior functionally to her 
European counterpart. What is the reason 
for this ability in the Bantu to expel a foetus 


the European there is an ’ unfavourable 
emotional background which has an inhibi- 
tory effect on efficient uterine action. 
Where in any individual parturient there is 
emotional stability supported by an un- 
wavering resolution to push through with 
the task of spontaneous deliveiy, _ano 
where the realisation that obstetric aid b 
readily available is not over emphasized or 
too great dependence on such aid is absent, 
the achievement of the Bantu woman may 
always be equalled. The question of the 
magniture of uterine force that can safe y 
be allowed is not relevant to the presen 
argument, and indeed rarely enters m o 
considerations of parturition in the w 1 
woman. ' , . , 

There is evidence in the cases quoted 
the Bantu woman in many instances oca 
not even entertain the idea that mo er 
trained assistance is available. T us 
woman with a very small pelvis had 
consecutive stillbirths without “ 

for aid. This is a disadvantage, but ^ 
tradition must be compared w'ith tha o^ 
European who considers that she ^ as 
gaged an obstetrician who knowa m 
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about parturition than she does, and whom 
she intends giving abundant opportunity o£ 
exercising his ability. At the risk of being 
accused of begging the question, it is to be 
pointed out that the Bantu experience 
further strengthens the concept that faults 
in the powers are responsible for most 
dystocias, for simple dystocia due to con- 
tracted bony passages can almost be elimi- 
nated by fostering the will in a parturient to 
deliver herself. 

How does a normal-sized head with a 
cross-section of 70 sq. cny. succeed in 
passing across pelvic planes which have an 
area below 70 sq. cm ? This is obviously 
due to moulding of the foetal head. If a 
spherical lump of plasticine of diameter 2 
inches is to be forced through a ring of dia- 
meter I inch, the feat may be accomplished 
by rolling the lump of plasticine between 
the fingers and making it pass end-on 
through the ring. This is in effect what 
occurs in the case of the foetal head. The 
, illustration is based on theoretical grounds, 
but it is now seen that with powerful con-. 

• tractions and extreme moulding, a flexed 
head with a certain cross-section area may 
negotiate a girdle of smaller area. 

The South African Negro pelvis is smaller 
than that of the white woman, but the foetal 
head is, nevertheless, of comparable size. 
Perin^' reports external measurements from 
2,033 indigenes from. Kimvula, Belgian 
Congo. The external conjugate average of 
17.5 cm. suggests small pelves, and Perin 
believes that these natives are a degenera- 
ting race, no female exceeding a height of i 
metre 50 cm. However, the neonatal 
cephalic measurements show the head to be 
only slightiy smaller than that of the Bantu, 
the biparietal and suboccipito-bregmatic 
diameters both being just under 9 cm 
Similarly Pan’s Hindu pelves^ had a mean 
calculated brim area of sq. cm. which 
is equal to the smallest area (95) of Ince 
and Young s range. The only measure- 


ment of the Hindu babies given is the mean 
birth-weight of 5 pounds 61 ounces in 100 
observations, Leicester’s** figures for 
Indian new born head measurements indi- 
cate that the Indian heads (c.g. Bengali) 
arc considerably smaller than those of the 
Bantu. It seems as tliough inferiority of 
the female adult skeleton in the two African 
races {vide the pelvis) is not matched by 
smaller dimensions of tlie foetal skeleton. 
In the Hindu it is possible that the purdah 
woman produces a species of purdah child 
of which even the groivth has been inhibi- 
ted by fantastic environmental short- 
comings during pregnancy. 

The Africans, on the other hand, are 
relatively vigorous, independent, and quite 
undisciplined. It may be suggested that 
the smallness of the pelvis is due to malnu- 
trition during the second and perhaps third 
year of life. This is possibly an epoch 
during ontogenetic development when the 
future adult pelvis is foreshadowed; and 
lack of calcium, phosphorus, and vitamins 
at this time may prejudice bone growth 
sufficiently to produce the smalhsh pelvis of 
the Bantu. The young child is unable to 
fend for itself and at this stage is completely 
dependent for nutrition on what is directly 
.given to it. The conditions of life can be 
gauged from the fact that even in areas 
where the white man exercises his influence 
the infantile mortality is 500 per thousand 
and sometimes more. The mortality is 
approximately known for relatively small 
communities, and even here there is diffi- 
culty in arriving at the figures; but it is 
generally agreed &at the mortality for the 
whole country must be about 500 per 
thousand. 

The reason for good skeletal development 
in the Bantu foetus and in the foetal head of 
Perin’s African race may be explained on 
the assumption that during pregnancy the 
mother, with her small pelvis now fully 
crystallized, looks after herself with aggres- 
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sive acquisitiveness and feeds on the best 
that is available. This advantage to the 
foetus, strengthened possibly by an in- 
• herent hardiness for the skeleton to grow 
in utero even under unfavourable condi- 
tions, produces a head which is as large as 
that found at birth in better favoured com- 
munities (e.g. European). Thus a normal- 
sized passenger has to negotiate obstructed 
passages . Where the disproportion is exag- 
gerated the mother has still to depend on 
Nature for her delivery, and she believes 
that death in childbirth is the alternative to 
success. 

Concerning the arresting data presented 
for Bantu parturition, a final point requires 
discussion. It may be felt that the contents 
of this paper are acceptable provided that 
the X-ray measurements are reliable. Ex- 
perimental work has shown the value^ of the 
method used (Heyns’) ; and in addition the 
data of Appendix I confirm what was sug- 
gested tentatively at first. It may be 
accepted that the area of the plane of the 
cavity is, as it is shown on the X-ray film, 
,the narrowest part of the girdle proper. 
There can be veiy little error about the area 
calculated in this case: the only mistake 
made by radiologists was to take this 
shadow to represent the outline of the brim. 
The brim can never be shown radiographi- 
cally, whatever method is used. The outlet 
area is uncertain because the pubo-sacral 
‘diameter can never be measured accu- 
rately : but the outlet plane is not rigid, and 
its ability to increase in area detracts from 
the value of outlet areas. Most of the small 
areas shown in this paper have been the 
reliable “cavity" areas.* The pubic arch 
measurements may be accepted as 
accurate. 

The appendix also indicates that the 
method of measuring the conjugata vera 
gives a mean increase over the true conju- 
gate of 0.3 cm. It is to be noted, therefore, 
that the small conjugates referred to for 


some pelves (i.e. below 9 cm.) are in fact 
even shorter Aan recorded. 

SUMJIARY. 

I. X-ray pelvimetry has been carried 
out on 103 primigravidae and 25 cases of 
postnata .1 vesico-vaginal fistula-. Parturi- 
tion has been assessed on the basis of the 
areas of the planes of the brim, cavity, and 
outlet of the pelvis. 

, 2. The fistula cases did not provide as 
much informatiofi as was expected concern- 
ing the level of pelvic contraction below 
which spontaneous delivery becomes im- 
probable. This was due to the fact that 
bladder trauma was sustained in the 
absence of a trained observer, and dystocia 
may have been due to factors other than 
small pelvis. 

3. (fl) In the series of primigravidae 
there were 14 pelves that had a plane area 
below 80 sq. cm., and 24 pelves with 
areas 80 to 90 sq. cm. The greatest cross- 
section of the well flexed Bantu foetal head 
has an area of 68.64 sq. cm. and it seemed 
reasonable to suppose that a pelvic area of 
80 sq. cm. would be required for passage 
of the well flexed head. 

(6) Twelve cases were sent to hotyit 3 i< 
but only 5 had instrumental deliveries. 3 
Caesarean sections and 2 forceps extrac- 
tions. . . 

4. The fact that Bantu women have 

delivered spontaneously with pelvic areas 
below 70 sq. cm. was unexpected. ’ 
and other features pf the cases considere 
have led to the conclusion that the 
African Negro as a parturient is grea / 
superior to the white woman. It has ee 
suggested that the difference lies m 
powers (uterine and other muscular ac 0 
which are used to the full in the •. 

suffer a partial- inhibition in the w 
woman. . . • 

5. Of 103 single pregnancies m p 
gravidae, 8 resulted in loss of the oe 
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There were i abortion, 3 niacerated foetu- 
ses, 2 stiUbirths in hospital; and on dis- 
trict I stillbirth and i infantile death an 
hour after birth. 
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Ai’PENDI-X I. 

Further Results to Test the Accuracy oj 
the X-ray Method Described Previously. 

In addition to the experinients in X-ray 
pelvimetry discussed by Heyns,’ 20 dry 
Bantu female pelves were radiographed 
with tlic brim horizontal. The purpose of 
this was to find the accuracy of the modifi- 
cations suggested for measuring the lengths 
of the inter-ischio-spinal diameter and the 
transverse of the brim, the area of the brim, 
and the brim inde.x. The true measure- 
ments of these diameters and the planimeter 
area of the brims were known from precise 
measurement on the dried pelvis. 

1. The greatest error for the interspinal 
diameter was -2.4 mm. in one case, the 
majority of errors being under i mm., 
and a few i to 2 mm. It was suggested 
previously that the error would rarely be 
more than i mm. The mean error was 
0.0995 cm. ; in i there was no error, in 5 
there was a plus error, and in 14 a minus 
error. 

2. For the brim transverse diameter, it 
was found in the 20 specimens that the 
average error was -0.589 cm. 'It was 
pointed out previously that the true briim 
transverse was never shown on the X-ray 
film, and that the outline of the brim on the 
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film always represented a level of the pelvis 
near the cavity plane. It was suggested 
that the X-ray transverse diameter was 
about 7.5 mm. shorter than the brim trans- 
verse, 

3. The modified true conjugate sug- 
gested showed a mean increase for 20 pelves 
of +0.289 cm. over the actual true con- 
jugate. Against this there is a loss of 0.589 
cm. for the transverse as explained in 2, 

4. Area of brim. On the average (20 
pelves) the calculated X-ray brim area was 
6.39 sq. cm. less than the true planimeter 
area. For these pelves the mean - plani- 
meter area was 112.655 sq. cm. Therefore, 
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the mean percentage error of the calculated 
X-ray brim area is - 5.67. 

5. Area of cavity . Here the X-ray area 
was less than the area calculated from bone- 
measurements in half the cases, and more in 
half. The minus errors showed a greater 
total area . The mean err or of - i . 5 sq . cm . 
is much smaller than the error for the brim. 

6. Brim index. It will be observed that 
the brim index is in truth a "cavity” 


index. The conjugate diameter is on the 
average 3 mm. more than it should be, and 
the transverse 6 mm. less. Therefore, the 
•index obtained must be a little higher than 
Turner’s index. This suggests that a higher 
index will be found than is in fact the case. 
Thus in 65 dry pelves the index was 90.4+ 
2 with a range of 69.6 - 104.4. In 100 
pregnant women the mean index was 
93.6 ± 0.72 with range 79.7 ' - 121.2. ' 


APPENDIX II. 


Analysis of the dimensions of Bantu pelves referred to in this 
paper. Comparative figures have been given for the Bantu 
male and English urban and rural populations 




No. of 



Coeii. of 




obser- 


Standard 

variation 


Pelvic dimensions. 

Origin 

vations 

Mean 

deviation 

per cent 

Range 

Conjugata vera (cm.) 

B. Male 

100 

IO.S3 + O.II 

1.06 

10,2 

7.9 -12.8 

B. Female 

6C^ 

10.76 + 0.10 

0.80 

7.6 

9.1 -12.6 


B. Antenatal 

ipo 

io.so+0.08 

0.81 

7-7 

8.2 -12.5 


B. Stereometric 

25 

II.OI 


f 

' 


method 






Rural E. 

350 

11.64 

1.05 

9.0 

8.35-14-35 


London E. 

509 

11.83 + 0.04 

I.O 

8-5 

8.7 -15.0 

Transverse of brim (cm.) 

1 B. Male 

100 

11.26 + 0,08 

0.80 

7-1 

9.5 -U.3 

B. Female 

67 

ri .136+0.10 

0.80 

6.3 

9.8 -13.8 


B. Antenatal 

B. Stereometric 

100 

25 

11.34 + 0.08 
12.07 

0.78 

6.9 

9-15-13-0 


method 



il.o -t6-o 


Rural E. 

350 

13-23 

0.76 

5-8 


London E. 

509 

13.06+0.03 

0.7 

5-4 

10.9 -15-4 

Inter-ischio-spinal 

B. Male 

100 

8. O'; + 0.07 

0.72 

8.9 

6.2 -9-7 

diameter (cm.) 

B. Female 

B. Antenatal 

B. Stereometric 

66 ’ 
100 

24 

9.70±o.i3 

10.47 + 0^09 
10.03 

I.OO 

0-93 

10,3 

8.9 

6.5 -12.4 
7.45-12.58 


method 



8.25-12-75 

* 

Rural E. 

250 

10.54 

0.77 

7-3 


London E. 

376 

. 9-95 ±0-04 

0.71 

7-1 

7.5 -I'-a 

True area of inlet 

B. Male 

100 

99-35 ±1-32 

13.16 

13-2 

70,.j -HO-l 

(sq. cm.) by planimeter 

B. Female 

51 

ii3-38±I-3I 

9.20 

8.2 

94.0 -133-“ 

74-75-i2'^-® 

66.0 -1-7-^ 

Calculated area of 

B. Female 

66 

101.23+1.25 

10.17 

10. I 

inlet (sq. cm.) 

B. Antenatal 

100 

99.33 ± 1.2 1 

12.00 

12.2 

B. Stereometric 

25 

113.04 





method 

Rural E. 

London E. 

350 

375 

IZI.O 

126.80 + 0.66 

i2.g 

12.8 

10.7 

10. 1 

86.0 -lOi.o 

93.0 - 165 -" 

Area of plane cavity 
^(sq. cm.) 

B. Male 

B. Female 

100 

67 

89*5^ +1.22 

in. 78+2. 78 

12.24 

11.40 

13-7 

10.2 

5S.8 -113-2 
85.2 -135-2 
Co.o -121-9 

B. Antenatal 

igo 

93-73 ±1-26 

12.58 

13-4 


B. Stereometric 

25 

104.82 





method 





— 


SOUTH AFRICAN NEGRO OR BANTU AS A PAKTUKIEN I 


Pelvic dimensions. 
Area of outlet (sq. cm.) 


Pubosacral diameter 
(cm.) 


Origin 

B. Male 
B. I'emale 
B. Antenatal 
B. Stereometric 
method 

Rural E. 

London E. 

B. Male 
B. Female 
B. Antenatal 
B. Stereometric 
method 

Rural E. 

London E. 


No. of 
obscr- 
vation.s 


C(/! !1, (j1 


Intertuberal diameter B. Male 

\ "n T-' _ „ . 


(cm.) B. Female 67 

B. Antenatal 87 

B. Stereometric 21 

method 

' London E. 

Lateral depth of pelvic B. Male L too 

basin (cm.) B. Male R. 100 

B. Female L 67 

, B. Female R 67 

B. Antenatal 87 

B. Stereometric 21 

method 

Anterior depth of pelvic B. Antenatal 87 

basin (cm.) B. Stereometric 21 

method 

Height of symphysis B. Male 

pubis (cm.) B. Female 66 

B. Antenatal 87 

B. Stereometric ig 

method 


Pelvic brim index 


NOTE ; 


B. Male 
B. Female 
B." Antenatal 
B. Stereometric 
„ method 
Rural E. 

London E. 

B = Bantu L=Left 



Sum!, ltd 

v.iri.it; 

Me.iii 

lievi.itinn 

[>'- r 1 




..... 

y 3-27 2;0.82 

S.2.} 

13. <1 

SS.80 £ 1.32 

12.30 

13, .a 

100.12 2: 1-88 

101-95 

15.12 

‘ 5 -s 

106.7 

1 1.90 

11.2 

93.70^0.54 

10. .(O 

I t.I 

10.05^0.07 

0-73 

7-3 

11.65 + 0.10 

0.80 

6.9 

I2.20.f 0. 17 
12.90 

1-33 

10.9 

13.01 

0.96 

7-4 

11.97 +0.04 

0.86 

7.2 

8.13+0.11 

1.12 

13.8 

10.20 + 0.16 

1.30 

12.6 

ii.47±o.i2 

10.76 

1.15 

10.0 

Io.go + 0.03 

0.70 

6.4 

9-31+0.05 

0.55 

5-9 

9.27+0.05 

0.55 

5-9 

8.75 ±0.06 

0.51 

5-9 

S. 77 ±o .07 

0.56 

6.3 

8.77±o.o6 

7-57 

0.58 

6.6 

10.25+0.07 

9-87 

0.66 

6.4 

3-58 ±0.03 

0.28 

7.8 

3-45 ±0.04 

0.30 

9.7 

3-27 + 0.04 
2.96 

0.40 

12.2 

91-56 + 0.91 

9.11 

9-9 

90-35 + 1.02 

8.20 

9.1 

93.60 + 0.72 

7.20 

7.7 

91-27 


88.3 

9-40 

10.7 

90.80 + 0.36 

8.20 

9-1 


i.l-b ■".? } 
Oj.;i 


V<l.u “1,12.0 
<150 l.'O.O 

S-.5 - »t.7 

IO.O,“ l_J._j 

y-t - is-7 


10. j .. ib.o 
'J -5 - J ,‘.5 

a-.-) - 10.3 

b.d - 13.2 

y.3 - I.(.0 


8.6 - J3.3 

7-7 - 10,5 
7-7 - 10.5 
7.9 - 10.9 
7-9 - II. I 
7-6 - 10.2 


2.8- 4., 
2.7 - 4. 
2-5 - 4- 


70-2 -117. 
69.6 -104. 
79-7 -121. 


65-5 -113. 

64.0 -I 15 . 


(1) 'The roo males and 6^ to fi7 r . E = English 

(2) The antenatal cases derive material. 

“ from ‘o'? *?«■ 

(5) Dioptographic tracin"^ ^ London Women.” ^ rural population, 

, --y P-™. aod tb. p„,,. 



The Blood in Pregnancy 
PART I. THE HAEMOGLOBIN LEVEL. 

BY 

M.H.Roscoe,M.B., Ch.B.,Ph.D., 
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G. M. M. Donaldson, M.B., Ch.B., M.R.C.P. 

From the Department of Medicine, The University of Edinburgh. 


Introduction. 

A BRIEF reference has been made in a 
previous paper* to the haemoglobin levels 
of pregnant women in 1944, and it was 
shown that the levels were higher than were 
. those of a series of women examined in 
1942.^ In this 'paper the results obtained in 
— — the 2 series are considered in greater detail 
and an attempt made to discover what are 
the changes in the haemoglobin level which 
occur in healthy women during pregnancy. 

' In 1945 the Committee on Haemoglobin 
Surveys of the Medical Research Council 
published their report.'' This includes a 
review of previous work on haemoglobin 
levels during pregnancy which will not be 
dealt with in detail here. But out of the 
considerable volume .of published work on 
the subject the following points emerge and 
will be considered in this paper. 

1. The haemoglobin level tends to fall 
during pregnancy. Whether this tendency 
is normal or is due to a failure to meet the 
increased demands of pregnancy is not 
certain. In the last month of pregnancy a 
rise in haemoglobin level may occur. 

2. Age may affect the haemoglobin level. 

3- Parity may influence the haemoglobin 

level. 


Details of the Investigation. 

The women investigated were all from 
one Edinburgh antenatal clinic. This is a 
hospital clinic and women attend from 
the surrounding country hs well as from 
the town. The economic standing of the 
women was good. 

The first investigation was carried out in 
the summer of 1942 when 279 women were 
seen, 165 primiparae and 114 multiparae. 
Only one estimation was carried out on 
each woman. The ages of the women 
varied from 17 to 41. The second investi- 
gation was made ttroughout 1944- 
hundred and eighty women were seen, 107 
primiparae and 73 multiparae. Ninety- 
two of the women this time were seen more 
than once, so that in their case individua 
changes in haemoglobin level could be re- 
corded. The number of cases investigate 
in each trimester of pregnancy is shown m 
Table 1 . Only one value was recorded in 
each trimester for any given woman, 'U 
the exception of the third trimester, when 
values after the 36th week were recor t 
separately. The ages of the women vane 
from 17 to 40. , 

The haemoglobin estimations were maflc 
on capillary blood obtained by finger pnc 
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THE BLOOD IN PREGNANCY 

The Haldane haemoglobinometer, stand- 
ardized by the National Physical Labora- 
tory, was used and the standard conditions 


observed in the early svccks being similar 
to those in the later weeks. 

It was, however, found that the haeino* 


Table I. 

The Numbers of Pregnant Women Jnvcsligalcd. 

First Second Third 

trimester trimester trimester 

7-13 weeks t4-26 weeks 27-36 weeks 37--10 weeks 


1942 

First tests 50 115 


Total 


279 


1944 

First tests 66 
Repeats — 


861 

241 

I •‘1 

180 

1 

, 66 

1 no 1 

92 

143 

24] 

I 68 ! 

1 39' 

I ■ 131 


311 


recommended by the Haemoglobin Survey 
Committee were observed. 

Results. 

I. Changes in the Haemoglobin Levels of 
Individual Women, 1944. 

Eighty-six of the 92 women were seen 
twice or more between the 7th and 36th 
weeks of pregnancy, and the difference 
between the first and last tests was re- 
corded. Twenty-four of these women and 
6 others were seen twice in the third 
trimester,- the second time in the last 4 
weeks, and the difference between these 
tests was recorded. To eliminate the effect 
of variations in the time between tests the 
results were calculated and are given as the 
mean change in haemoglobin in a lunar 
month (4 weeks). 

(a) yth to 2,bth week. 

A rise in haemoglobin level occurred in 
10 of the 86 women. Three women showed 
no change and 73 3 - fuU. The mean change 
of all women was 2.5 per cent Hb. per lunar 
month. The fall was constant in rate 
throughout pregnancy, the changes 


globin level of the older women fell more 
rapidly than did that of the younger ones. 
In Table 11 are shown the mean falls in 
different age groups, and it will be seen that 
the rate of fall increased steadily till the 
age of 35. In the final small group of 
women of 35 and over the variations were 
large and the mean probably not a true one. 

Since the relation between age and rate 
of fall in haemoglobin level was linear it. 
was possible to find a regression coefficient, 
by the method of least squares, relating the 
change in haemoglobin per lunar month 
to age in years. This was found- to be 
-o.ii, with a standard error of 0.050. 
When the method was applied to test the 
significance of this result, it was found that 
# = 2.24 and p = <0,05. In other words, the 
probability of an increased fall \vith increas- 
ing age being due to chance was less than 
5 in 100. 

The regression coefficient also showed the 
extent to- which age affected the change in 
haemoglobin level in this series of women. 
The coefficient of o.ii meant that with 
■ every year of increasing age the percentage 
haemoglobin fell another o.ii per month. 
Since the mean centre of the series was a 
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fall of - 2.5 per cent Hb. at age 26.9 years, 
it could be calculated that tlie expected 
monthly falls were 1.7 per cent Hb. at 20 
years, 2.25 per cent Hb. at 25 years, 2.'8 
per cent Hb. at 30 years and 3.35 per cent 
Hb. at 35 years. 

The multiparous women at first sight 
appeared to show a more rapid fall than the 
primiparae (Table II). Thus while 60 


mean, change of all the women was -0.4 
per cent Hb. per lunar month. Their mean 
age was 27 years. 

Again it was found that the age could be 
correlated with the change found, but in 
contradistinction to the result in the earlier 
months, it was now found that while the 
younger women continued to show a fall in 
haemoglobin level the older ones did not 


Table II. 


The Changes in Haemoglobin Level Occurring in Pregnant Women of Different Ages, 1944. 


' 

Mean change in Hb. per cent per lunar month. 


Age, 

years 



All degrees of parity 

Primiparae 

Multiparae 


St. dev. 

17-19 

-0.75 (8) 

— 

-0.75 (8) 

1.85 

20-24 

— 1.6 (21) 

-2.6 (4) 

-1-8 (25) 

2-3 

25-29 

-3.0 (20) 

-2.05 (6) 

-2.8 (26) 

2.15 

30-34 

-3-9 (8) 

-3.8 (6) 

‘ -3-8 (14) 

2.5 

35-40 

+ 0.9 (3) 

-3.7 (10) 

-2‘5 (13) 

3-5 

All ages, 
mean 26.9 

-2.15 (60) 

-3.2 (26) 

-2.5 (86) 

2.6* 


* Variation for age allowed for. 
Numbers of women in parenthesis. 


primiparae fell a mean of 2.15 per cent Hb. 
per month, the 26 multiparae fell a mean 
of 3.2 per cent Hb. When their ages were 
considered It was found that the primi- 
parae had a mean age of 23.4 years, at 
which the expected fall was 2.1 per cent 
Hb. per month, while the multiparae had 
a mean age of 31.2 years at which the 
expected fall was 3 per cent Hb. per 
month. The gredter fall of the multiparae 
was therefore due to their greater age. 


show any change or a rise. The regression 
coefficient of change in haemoglobin per- 
centage on age was + 0.40 (standard error 
0.17, t = 2.31, p = <0.05). In this senes 
the effect of age was thus again signifiwn . 
With a mean centre of - 0.4 per cent Hb. a 
age 27 years, it was such that the e.xpec e 
change per lunar month was - 3-2 
Hb. at 20 years, - 1.2 per cent Hb. at 29 
years, + 0.8 per cent Hb. at 30 years an 
+ 2.8 per cent Hb. at 35 years. 


(b) to 40th weeks. 

Of the 30 women who were seen twice in 
the 3rd trimester, the second time in the 
final month, 10 showed a rise in haemo- 
globin level, 7 no change and 13 a fall. The' 


2. The Mean Haemoglobin Levels of 
nant Women, 1944. 

While treatment of the results 
above manner is the most accurate me 0 ^ 
for determining whether changes in haem 
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globin level occur in pregnancy, the 
numbers seen were not large enough to give 
figures which could be applied more 
widely. In this part, therefore, the numbers 
have been increased by including the results 
obtained from a further 88 women who 
were seen once only. In the case of the 
women seen several times, when possible, 
one value was recorded in the first and one 
in the second trimester, one in the third 
trimester before the 36th week and one 
after the 36th week. In all 311 observations 
were made on 180 women— 88 women being 


(a) yth lo jGlh uvv/.'.s. 

The haemoglobin level ’fell throughout 
this period — the iru.- in value oi the i/.) e.,!i- 
mations made in the fust Iriniesler v.- ss 
S/.S per cent Hb.-— that of the no in tiie 
second trimester 85 per cent Ilb.— .uiii 
that of the 92 in the fir.st part of the third 
trimester 78.2 per cent III). 

The effect of age in this series was be.d 
seen in the third trimester, by which time 
the greater fall of tlie older women had 
brought their haemoglobin levels to figures 
well below those of tire younger one.s. Thus 





TfllHESTSRS 
WRAR HOXIHS 
v^Ee^3 


Fig. I. 

the Mean Haemoglobin. Levels oe Wo.meh Duri.ng Pregnahcv 

inte'^olatf b°Z:en Ihe r '"'T' “ (interrupted line) is 

fornl-pregna^Tni; Th P^'^Snancy and tiat 

P gnant women. The graphs for 1944 (entire lines) are, up to the 

Hb. = roa -isln I ^kulated from the formula 

and those for the aih fo in lunar months)] per cent 

34th to 40th weeks from the .data on women seen in the 
last month. 


seen once, 58 twice, 29 three times and s 
four hmes. ^ 

The numbers seen in each trimester are 
shown m Table I. In Table III and Fig. i 
are slwwn the mean haemoglobin levels for 
each tnmesfer and for the last month. 


when the 92 values found between the 27 
and 36th weeks (mean time - 32.8 weeb 
-were considered, it was found that ti 
fegression coefficient of haemoglobin lev 
on age was -0.5 (standard error 01 
- 2.93, p = o.oi). The difference due 
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age was, therefore, significant and for each’ 
additional year of age the mean haemo- 
globin.percentage was 0.5 less. 

Similar regression coefficients could be 
obtained for the first and second trimesters, 
but as the differences here were smaller they 
were not significant when taken alone. 

This method of grouping the results 
according to the trimester introduced 
artificial divisions and was inaccurate in 
that variations in the time of testing, 
within the trimester, were not allowed for. 


was in calendar months. There was no 
figure available to show the mean haemo- 
globin level of non-pregnant women in 
Edinburgh in 1944, but the mean centre of 
the series of pregnant women was 83.3 per 
cent Hb. at a mean age of 27.1 years and 
mean time of 5.4 lunar months, and by sub- 
stituting these figures in the above formula, 
it became : 

‘ Mean Hb. = [92.75 -0.064 (Age ^ length 
.of pregnancy)] per cent. 

Indirectly it thus appeared that the mean 


Table III. 

The Mean Haemoglobin Levels of Pregnant Women, 1942 and 1944. 


No. of Mean, time Mean age, MeanHb. Standard 

Trimester estimations seen, weeks years per cent deviation 


1942 






ISt. (50) I 

11.7 ] 

1 26.7 1 

1 . 79-8 

1 8.7 


2nd. (115) 

279 32.2 

! 25.2 26.3 j 

26.25 75.6 75.1 8.7 


3rd. (I 14) j 

34.8 j 

26.0 j 

72.5 j 9-6 


1944 






ist. (66) j 

1 10-9 1 

1 28.6 

87.8 : 

1 8.6 j 

1 8.0* 

2nd: (no) 

268 18.5 

21.6 26.5 , 

27.1 85.0 j 

83.3 6.8 1 


3rd-36 weeks (92) J 

I 32.8 J 

1 26.8 J 

78.2 J 

1 lO.O J 


37-40 weeks (43) 

38.1 

27.1 

78.0 

9 - 4 . , 



* Variation for age and duration of pregnancy allowed for. 


It was possible to consider all the results 
from the commencement of pregnancy up 
to the 36th week as one series in the follow- 
ing way. Since the haemoglobin level fell 
steadily during this time and since the fall 
was directly proportional to the age of the 
women, the mean haemoglobin level at 
any age and within this time could be 
expressed by the formula : 

Mean Hb.-l-[Mean Hb, before preg- 
nancy'' - C (Age x length of preg- 
nancy)] per cent. 

The constant C is the regression coeffi- 
cient relating the haemoglobin level to (Age 
X length of pregnancy), and was found to 
be 0.064 (standard erro^ = 0.007, f ” 9-09)» 
when the age was in years and the time in 
lunar months. It was 0.058 when the time 


haemoglobin level of these women before 
pregnancy would have been 92.75 percent. 
This figure compared well with those given 
in the Haemoglobin Survey for i943< , 

were 92.5 per cent Hb. for 2,974 
women and 94.4 per cent Hb. for 4,813 
married women. 

From this equation, the mean haem 
globin level of this series of women at any 
stage of pregnancy up to the 36th wee an 
at any age could be calculated. The 
so obtained for various age 
given in Table IV and are shown 
ally in Fig. i. By means of the " J 

possible to compare the haemoglobin 
of this group of women with that 0 
other, when the ages and durations 0 p o 
nancy are known. 
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It must be noted that the formula only 
gives mean haemoglobin levels. It can be 
applied to groups of women,, but not with 
accuracy to individual cases. Within the 
series there were large individual varia- 
tions. This is shown by the fact that the 
standard deviation of the mean of the whole 


4.15 

again parity was not found to have a signi- 
cant effect on the haemoglobin levul. 

[b) yjlh to go/A luccks. 

The mean haemoglobin level of the 43 
cases seen between the 36th and .'jOth wcek.s 
(mean time 38.1 weeks) was 78 per cent 


Table IV. 

The Expected Haemoglobin Levels in the Dijjercnl Months of Pregnancy 
and at Different Ages. 


Hb. per cent 
Calendar months 


Age, years 

I 

2 

3 

4 

5 

6 

7 

3 

9 

20 

92 

91 

89 

88 

86 

85 

83 

82 

80 

25 

92 

90 

88 

87 

85 

83 

81 

79 

79 

30 

92 

go 

88 

85 

83 

81 ■ 

70 

77 

77 

35 

92 

89 

87 

84 

8 i 

79 


74 

lb 


series of 268 estimations was + 8 per cent 
Hb. Twenty-eight per cent of the women 
had haemoglobin levels which deviated 
from the expected by more than 8 per cent. 

Examination of the effect of parity on the 
haemoglobin level affords an example of 
how the formula can be used. The mean 
figures for aU values found in the first 36 
weeks and also separately for those found 
between the 27th and 36th weeks, are shown 
in Table V, grouped according to parity. 
In the larger series the levels of the groups 
were very similar. Such small differences 
as were present were accounted for by 
variations in the length.of pregnancy or age 
and the mean haemoglobin was in each case 
within 0.5 per cent Hb. of that found by 
calculation from the formula. In the group 
seen between the 27th and 36th weeks, the 

4-5 per cent 

Hb. higher than that of the multiparae, but 
the true difference when age and duration of 
pregnancy were aUowed for was only i a 
per cent Hb. The standard error of the 
• difference of the means was 1.9, which was 
greater than half 1.3; so the difference of 
1.3 per cent Hb. was not significant. Thus 


Hb. This value is the same as that found 
in the groups seen between the 27th and 
36th weeks. 

When the effect of age on the haemo- 
globin level was considered at this stage of 
pregnancy it was found to be less marked 
than earlier in the third trimester. The re- 
gression co-efficient of haemoglobin level 
on age was 0.25 (standard error=o.25, 
t=o.95,p=o.35). 

Thus the difference between yearly age 
groups in the last month was only 0.25 per 
cent Hb. as compared with 0.5 per cent Hb. 
earlier in the third trimester. It was not now 
statistically significant. 

This result complements that found in the 
previous section when the effect of age on 
individual changes in haemoglobin level 
was considered. It was there shown that in 
the last weeks the rate of fall increased' in 
the younger women, whffe the older women 
showed a nse. This suggested that any 
difference in haemoglobin level due to age 
which had become apparent in the first 26 
weeks would tend to disappear in the last 
month. Here this has been shown to be so. ' 
It IS probable that at term all ages would 
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have had the same mean haemoglobin In order to investigate the effect of parity 
evel. The variations in the haemoglobin in this 1942 series, it was necessary to find 
level with age are shown in the figure where the haemoglobin level to be expected at 
the values found for the age groups 20, 25, ■ different times throughout pregnancy. As 
30 and 35 are shown separately. the rate of fall was not constant, the relation 


3. The Mean Haemoglobin Levels of Preg- 
nant Women in 1942. 

The mean values found are shown in 
Table III and also in Fig. i. The 
mean level in the ist trimester was 79.8 per 
cent Hb. (50 .cases), in the second 75.6 per 
cent Hb. (115 cases) and in the third 72.5 
per cent Hb. (114 cases). In 1942 a series 
of 220 non-pregnant women was also in- 
vestigated and their mean haemoglobin 
level was 91.6 per cent. 

It is apparent frofn these figures that 
the haemoglobin level fell considerably 
throughout pregnancy, the most rapid fall 
occurring in the earlier months. 

The mean values of. the pregnant women 
were lower in 1942 than in 1944. In the first 
trimester the figures for 1942 and 1944 res- 
pectively were 79 per cent and 87 per cent 
Hb., and in the second trimester 75.6 per 
cent and 85 per cent Hb., and in the third 
trimester 72.5 per cent and 78.2 per cent 
Hb. The age of the subjects was again in- 
vestigated but in this series it was not 
found to affect, the haemoglobin level 
significantly. When the 114 cases seen in 
the third trimester were analysed a regres- 
sion coefficient of haemoglobin level on age 
of 0.05 per cent Hb. for every year of age 
was obtained (standard error =0.166, 
t=o.32, p = 0.8). This was not significant 
and similar results were obtained in the 
first hvo trimesters. 

Another difference from the 1944 series 
was that there was no- tendency for the 
haemoglobin level to rise towards the end of 
pregnancy. The 24 cases seen in the last 
month had a mean of 68.6 per cent Hb., 
while the go cases seen earlier in the third 
trimester had a mean of 73 per cent Hb. 


between haemoglobin level and time was 
not linear. But since the rate did not alter 
markedly between the 3rd and loth 
months, when most of the observations 
were made, the use of a linear regression 
coefficient did not introduce large inac- 
curacies. The regression coefficient of 
haemoglobin level on the duration of preg- 
nancy, or the fall in haemoglobin per lunar 
month, was found to be 1.44 (standard 
error =0.25, t = 6.o8) and the mean e.xpec- ' 
ted haemoglobin level between the 3rd and 
loth months was expressed by the formula : 

Mean Hb. = [X - (1.44 x length of preg- 
nancy)] per cent.. 

When the mean values were substituted • 
X was found to be 84.2. Since age did not 
in 1942 affect the haemoglobin level it was 
not necessary to consider it. 

The figures for women of different parity 
are shown in Table V. There was a slight 
difference between the levels of primiparae 
and of the women in their second preg- 
nancy, but this was not significant. When 
tire women who had already had 2 preg- 
nancies were compared with the others, 
however, it was found that therd.was an 
apparent difference of 3.3 per cent Hb. an 
a real difference, when the duration 0 
pregnancy was considered, of 3-5 
Hb. (standard error=i.55, t=2.33 
p=o.02). The difference was thus sig("^ 
ficant and it is apparent that in this senca 
in 1942, women who had had 2 or mor 
pregnancies previously, had a lower incan 
haemoglobin than had those in their i = 
or second pregnancy. 

Discussion. 

It is clear that the results obtain^ in 
and 1944 were very different. They •- 



the blood in pregnancy 

^ Tables HI and V and 

M42 a larSr proportion of the cases ^vere 
anaemic. ^This point has already been dis- 
cussed by us.'- In 19^ 

probably some cases of anaemia and the in- 
clusion of their haemoglobin values wilt 
have lowered the mean values. This is 


■*.1/ 


tnoglobin level which was proporuunul o 
the^gc and greatest in the oUksi woim n, 
and which continued till the 1 
of pregnancy. In these last week^ the .ec d 
of the older women rose, so that at term t le 
level was the same for all ages, hut was dill 
below that of non-pregnant women, i riim- 
parac and multiparac beha\id in a sinu..i 

The fall in haemoglobin level during 
pregnancy has been found repeatedly. Ihe 


Table V. 

The Effect of Parity on the Hacmoslobin Levels of Pregnant Women. 


No. of 
estimations 


Mean Hb. 
pet cent 
(I) 


Mean age 
years 


Mean time 
lunar months 


Expected 
Hb. per cent 

(2) 


Difference, 

td-(2) 


1942 

Primipaiae 
Para'i— 
Para 1 + 


(165) 

(75) 


(240) 

(39) 


73 

75 




71.9 


Apparent diff. 3.3 


24.5 

27.6 
29-5 



6.2 



75-1 

75-3 


0.3 


-0.1 


I -to. I 


-3-} 


True diff. 3-5 


1944 

7-36 weeks ^ 
Primiparae 






(166) 


83.6 

. 

25.1 

Para i 

(55) 


83.3 


301 

Para 1 + 

(47) 


82.4 


31.0’ 

27-36 we;eks 
Primiparae 


(64) 


79.6 

24.9 

Multiparae 


(28) 


75-1 

311 


5-5 

83.6 

• 0 

4-7 

83-7 

-0.4 

5-2 

82.2 

4*0.2 


8.2 79.5 +0.1 

8.2 76.3 —1.2 


Apparent diff. 4.5 


True diff. 1.3 


supported by the fact that higher mean 
values have at times been found, as by 
Boycott in a series from which subjecte 
with colour indices below o.gi were ex- 
cluded, and by McCance et al.^ in a small 
series of- well-to-do women. The incidence 
of true anaemia was, however, much lower 
in 1944 than in 1942 and the majority of the 
cases, it is suggested, then showed changes 
in haemoglobin level which were normal in 
direction if not in extent. 

In 1944 there was a steady fall in the hae- 


most conclusive evidence is derived from 
observations made on the same women, 
throughout pregnancy, as was the case in 
the work of Kuhneli“ Galloway,’ Strauss 
and Castle,® Dieckmann and Wegner,® 
McGeorge,'® Boycotf* and Meyer-Wedell." 
The extent of the fall in haemoglobin level 
in these series was in each case very similar 
to that found here, the lowest mean level 
being about 80 per cent Hb . 

A rise in the haemoglobin level in the last 
month of pregnancy has also been-fre- 
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quently noted. “■ A higher level 

, in the last month was also found in the 2 
large series of single haemoglobin estima- 
tions during pregnancy reported by Fuller- 
ton, and the -Haemoglobin Survey.^ 

In only one series has age been reported 
as influencing the haemoglobin level. 
Since there are wide individual variations it 
is clear that the effect of age may be appa- 
rent only when large numbers are con- 
sidered, nevertheless the fact that even in 
large series ' no effect has been found 
suggests that it may not be a constant 
feature.^- 

A number of workers have investigated 
the effect of parity on the haemoglobin level 
and found no correlation.^- “• Linder 
and Massey'* reported lower values than in 
multiparae, but it is not clear that this effect 
was not due to age. 

The conclusions drawn from the 1942 
series were as follows. In this year the fall 
in haemoglobin level was greater, and more 
rapid in the early months of pregnancy 
than it was in 1944. Women of all ages 
were equally affected by the fall, which 
continued throughout pregnancy to term. 
Multiparae exhibited lower haemoglobin 
levels than primiparae. 

A review of the literature shows very few 
series with haemoglobin levels similar to 
those found here in 1942. Goodall and 
Gottlieb*' reported such a series and they 
also found that the multiparae had much 
lower values than the primiparae, but only 
when their pregnancies had occurred in 
close succession. Reid and Mackintosh** 
observed women in 2 income groups. In 
the higher the incidence of anaemia was 
slight and the number of pregnancies had 
no effect until women with 5 children were 
considered. In the lower incoine group, 
however, there was a high incidence of 
anaemia and multiparae of all grades 
showed lower levels than the primiparae. 
practical points emerge from these 


results . The first is of importance when the 
haemoglobin levels of different series of 
pregnant women are being. compared. It 
has been shown that the haemoglobin level 
falls during pregnancy and that the fall may 
vary with age and parity. It is therefore 
impossible to obtain an accurate compari- 
son of different series unless all these factors 
are taken into account. 

The second point is of interest to the 
obstetrician. The extent of the normal fall 
in haemoglobin level during pregnancy is 
still not definitely established, but it is sug- 
gested that the levels found in 1944 (shown 
in Table IV) approach the normal and may 
be used as standards until supplanted. 
Since there were large individual deviations 
from these mean values, at first sight it 
appears that it is not possible from these 
figures to predict the haemoglobin level of 
any individual during pregnancy with any 
useful degree of precision. But tire devia- 
tions, when account was taken of length of 
pregnancy and age, were, in fact, no greater 
than those found in any series of normal 
people. Thus the standard deviation of 
the 1944 series of pregnant women, allow- 
ing for length of pregnancy and age, was 
8 per cent Hb., while that of the. haemo- 
globin of 1,115 single men, very few 0 
whom were anaemic, was g.02 per centH 
(Haemoglobin Survey, 1945)- therefore 
appears that the haemoglobin level can 
predicted as accurately in pregnant wo®*^” 
as in other groups, provided the abo\ 
factors are considered. 

Summary. 

1. The haemoglobin levels of pregnant 
women in one antenatal clinic were \ 
gated in 1942 and 1944. In 1944 

of a number of women was follow e 
throughout pregnancy. _ , ,, 

2. In 1942 the haemoglobin level 
sharply in the first months and then more 
slowly to term. Women with 2 or mo 


the blood ih pregnancy 

previous pregnancies exhibited lower levels 
than the others. Age did not affect the le\ cl. 

3. In 1944 there was a fall in the haemo- 
globin level during pregnancy but this was 
not so great as in 1942- ”rhe fall was pro- 
portional to the age of the women and was 
steady until the last few weeks, the level of 
the older women then rose, so that at term 
there was no difference between different 
age groups. Parity did not affect the hae- 
moglobin level. 

4. The changes in the haemoglobin level 
are discussed and the importance empha- 
sized, of considering the effect of the dura- 
tion of pregnancy, the age and the parity 
on the level. 

^ 5. The haemoglobin levels to be ex- 
pected in the different months of pregnancy 
and at different ages are tabulated. 

1 . 
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Stillbirth and Neonatal Death : A Cli ■ 

inico-pathological Study 

BY 

Mary Evans, M.D.,M.R.C.O.G., 

AND 

G. Stewart Smith, M.A.,- M.D. 

Cnimpsall Hospital, Manchester. ’ " 

“So 

althoueh the t Wales, and Hosnhai a occurring in Cnimpsall 

shown^a r infantile death-rate has sinrf the 7 years under review, 

satisfarFnS neonatal penod is still the least nnfi? ^ selected on account of so; 
been nnhi^ii necendv ran Unnal features and where! 

Droblern Various aspects of this wa j^^^^^PP^^ned obvious an autop 

decnnl -n the risk ofa eaH Unfortunately, during S 

theavera ^°P ’station due to a reduction in prematurity was too readi 

social the family has important rv P cause of death without furth 

socia as well as medical, impSZT "^"^^"ation, but during the 2 years a 

to hr Country have tended made to have autopsk 

anfnn ''^hile in America the a possible. Therefore the figure 

bppn^^^ ndrngs in several large series have a Percentages given should be regarded 

oSrr™°!f reltive to the ,^/."?Ptytng to this series only and not 

obstetric data. to the strict y representative of the total number 

fc^T- ^^P^Pfi" based on 327 autopsies npr- ° neonatal deaths occurring 

^v^tnses and infants delivered in Rn ® hospital. The figures for 1945, when 
rnaternity department of CrumDsall ^®”t of all the deaths were e.Yarained 

ospi a , Manchester, and on 46 autopsies given for comparison with 

on infants in the neonatal group aT/hf table. 

ooth Hall Hospital for Sick Children necessary to define the terms used 

Manchester. The detailed obstetric histn,^, .throughout this paper. The period covered 
was known in all the Crumpsall cases a between the viability of the foetus 
could be correlated with the postmorlcm gestation) and the end 

ndrngs. In no other group is the clncp ° sveek of life. This arbitrary end- 

collaboration of pathologist and chniV.an ^ convenient one, giving an ap- 

so essential: without the ch'nician +h ihnit to the period in which bi^ 

au opsy findings carmot be interorpipH ^ he expected to play their chief 

nn pathological examination opininn ^ accepted the general opinion 

than ^ °^icn little better regard to prematurity, that weight is 

guess-work. the more reliable guide and any foetus or 

, „ e series does not represen tan even ncr weighing 5^ pounds or less has been 

- • ^ ~ as premature, although we realise 
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that sometimes immature would be a much 
more suitable term. 

The arrangement of the tables follows 
closely that given by Potter and Adair* in 
^heir book “Fetal and Neonatal Deatlr” 
i order to make possible a comparison 
ith American figures. It is difficult to 
now how to state the cause of death in 
ais age group since it is possible to classify 
he pathological findings in so many dif- 
erent ways. Asphyxia, for instance, may 
)e due to intracranial haemorrhage, cord 


death, and therefore prematurity i.> : = i ir- 
ately disciiA-ed a.-; a factor v.hieh rum 
horizontally through the vertaal 
into which we have divided our e-v:,',; 

Table I gives a sumtuary of the ca-e * on 
which this paper is b;n.ed. 

Inlracraiiial Ilacmurrh'Agc (Tai.ile H), 

There is no need in this p:ipi;r to di cu,.. 
the mode of causation of intraeranial hae- 
morrhage during labour, as thi.s is wrll 
understood, but it Ls worth ineiitionisig that 


Table I. 

Causes of Death as Demonstrated at Autopsy. 

373 cases; 223 Hvebirtlis: 150 alillt/irtlis 

• Crumpsall BooUi Hall 


Stillbirth Neonatal death 



Pre- 

FuU 

Pre- 

Full 

Pre- 

FuU 



Cause of death 

mature 

time 

mature 

time 

nuture 

time 

Totil 

Pcrcenf.igr 

Haemorrhage 

Asphyxia 

Atelectasis 

4 

25 

24 

49 

14 

12 

19 

15 

— 

3 

64 

101 

17.J 

27-1 

Infections 

Miscellaneous (including 

— 

— 

12 

26 

6 

26 

5 

3 

17 

23 

72 

6.1C 

19-3 

erythroblastosis) 
Congenital abnormalities 
Placental insufficiency . . . 

6 

9 

2 

1 

2 

2 

4 

7 

15 

11 

— 

9 

10 

34 

39 

9.1 

10..J5 

No pathological change ... 

12 

* 4 , 

6 

4 



4 

36 

1,07 

9*65 

Total 

58 

92 

81 

95 

8 

38 

373 

100.0 


complications or prolonged labour, or may 

result from a severe congenital heart lesion 
et cetera. The method adopted by Potter 
and Adair, of giving the chief pathological 
lesion responsible for death, is followed in 

alffiough open to criticism 
It does enable any further factors to be con- 
sidered under the main headings. 

_ It will be noted that prematurity 'is not 
given as a pnmary cause of deaffi We 

^ MacGregor that prematurity 
should be considered either as a predjpol 
mg or a contributory factor in manySs 
but seldom a satisfactory sole cause of 


if the head is not examined carefully and 
systematically at autopsy the evidence of 
intracranial injury may be destroyed. The 
head should be opened by cutting with 
scissors along the vertex on either side of 
the falx and removing the vault of the skull 
in t\vo pieces: each cerebral hemisphere 
should be removed separately, noting any 
haemorrhage either on the surface of the 
^am or in its substance. This method 
gve. a clear exposure of the whole of the 
falx and tentona. We have not always 
found It easy to assess the amount of intra 
cramal haemorrhage necessary to cause 
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death, as it is often impossible to tell how evidence of improved obstetric practice 
must damage has been caused by -pressure resulting directly from Holland's work and 
on the respiratory centre. Our opinion is in particular from the use of episiotoray in 
that such haemorrhage should be fairly breech delivery, which he advocated so 
gross before one chn be reasonably certain strongly. 

that it is the only, lethal factor since we have It is of interest to note that in the remain- 

Table II. 

Sixty-fcntr Deaths due to Intracranial Haemorrhage 


Type of labour 

Stillbirths 

Premature Full time 

Neonatal deaths 

Premature Full time 

Normal cephalic 

2 

8 

9 

9 

Prolonged or difficult labour 

... 

3 

- 

3 

Induction of labour 

... 

3 

- 

1 

Quick second stage 

... 

- 

- 


Forceps’ 

... 

7 

- I 

6 

Breech 

2 

2 

3 

' 

Version and extraction 

... 

I 

I 

2 

Caesarean section 

... 

- 


- 

Total 

4 

24 

14 

22 


occasionally seen signs of non-fatal intra- 
cranial haemorrhage in infants dying later 
from quite different conditions. 

Where we have found intracrebral hae- 
morrhage, not uncommonly into the ven- 
tricles, without any evidence of damage to 
the falx or tentoria, we have considered the 
cause of such haemorrhage to be asphyxia 
and have classified it as such. 

The 64 cases in this series where intra- 
cranial haemorrhage was shown to be the 
cause of death formed 16. i per cent of the 
total. Eardley Holland'’ in his series found 
that of the fresh foetuses examined 48 per 
cent of the deaths were due to intracranial 
haemorrhage, the majority of these being 
the result of breech delivery, forceps 
delivery, or delivery through a contracted 
pelvis : a few only resulted from normal 
cephalic delivery. Our cases show a very 
different distribution— 14 resulting from 
forceps delivery, 7 from breech delivery, 
arid 4 from internal version and breech 
e.xtraction. This may be taken as definite 


ing 39 cases (60 per cent) spontaneous 
vertex delivery had occurred. Of these 
there had been prolonged labour in 0, 
while in 1 there was a very rapid delivery. 
Labour had been induced by a combined 
drug induction (pituitrin in doses of2.5units 
but no quinine) and artificial rupture of we 
membranes in 4 of the cases. In the remain- 
ing 28 cases nothing abnormal was , 
about the labour or delivery. A reduce 
foetal mortality from this cause in norma 
deliveries as it has been in breech delivene^, 
might be attained by a wider use of epi^ 
otomy. Holland pointed out the 
liability of the head of the premature toe 
to tentorial tear, and in this series 
premature. Dr. Mary Crosse'* has a 
cated episiotomy in the delivery of pro^^ 
ture infants. 


Asphyxia (Table III). 

This is a condition in which the 
from lack of o.xygen and, since it is 
pletely dependent on the oxygen it rec 



RT. Full lime. 
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through the cord from the placenta, various 
complications may arise to interfere with 
this supply either before or' during labour, 
resulting in stillbirth, or the damage to the 
infant may be so severe that it survives- 
birth for only a short time. As would be 
expected, therefore, this group of lox cases 
(36 per cent of the whole) is the largest in' 
the series. Seventy-four of these were still- 
births and 27 livebirths. 

The subject has been reviewed recently 
by Parsons,^ and MacGregor" and from our 
experience we agree with their general ob- 
servations. In this paper we will limit our- 
selves to analysing the various obstetric 
factors which contributed to death. The 
autopsy findings were characteristic but 
very variable in extent; dusky skin, general 
engorgement of the veins, petechial haemor- 
rhages, especially beneath the visceral 
pleura and in the thymus, haemorrhages of 
varying size beneath the epicardium on the 
surface of the heart, and occasionally more 
massive haemorrhage into the brain or 
adrenals. 'We have placed in a separate 
group as examples of atelectasis, cases 
where the lung has failed to expand but 
where none of the signs of asphyxia were 
found at autopsy, although we agree with 
MacGregor that most of these cases are 
probably asphyxial in origin. 

In Table III the deaths in this group have 
been separated according to the type of 
labour and other obstetric findings. In 24 
there was accidental antepartum haemor- 
rhage or placenta praevia, and asphyxia 
was due to interference with the blood 
supply at the placental end. Definite 
toxaemia in the mother was present in 14 
and in many of these there was a sufficient 
degree of placental insufficiency due to 
infarction to cause asphyxia in the child; 
prolonged labour leading to foetal distress 
was a factor in another 7 cases. 

More controversial perhaps is the group 
of 17 where the asphyxia has been attributed 


to cord complications. It is generally 
accepted that a prolapsed cord will result in 
death of the foetus unless conditions are 
favourable for immediate delivery. The 
question of the effect of a cord found tightly 
wound round the neck is more open to dis- 
cussion. In recent correspondence in the 
British Medical Journal the view has been 
expressed that a cord twisted round the neck 
of the foetus was seldom if ever the cause 
of death, since the placental insertion moved 
down during labour and therefore the cord 
was not unduly stretched. This is not our 
view. We have had in this series macerated 
and fresh foetuses showing evidence of 
asphyxia in which there seems no doubt 
that the cord wound tightly round the neck 
was the cause of foetal death. This has 
occurred in spite of the usual precautions 
of feeling for the cord after delivery of the 
head and slipping the cord over the head 
or dividing it between forceps. 

In a large proportion of cases (41 out of 
loi) no cause for the asphyxial signs was 
found, in spite of a careful review of tire 
obstetric details. Probably a certain number 
of these could have been prevented by a 
more careful auscultation of the foetal heart 
during the second stage of labour. 

The part which morphia, hyocine and 
the barbiturates may play in the production 
of asphyxia is well recognized. .'Ho\vever, 
careful examination of all the case records 
in this group showed that none of these 
things had been used. 

Atelectasis (Table IV). 

In this group we have included 23 infanta, 
most of them dying within a few hours 0 
birth but some surviving in a precanou? 
condition for several days. The importan 
finding in this group, which we have ca e 
atelectasis, was that the lungs, or at leas 
large portions of them, had failed to c.v 
pand. Very commonly thelungsasa v. 0 e 
seemed solid and sank in water but t etc 
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were generaUy a few patches of emphy- 
sema, sometimes bullous, on the free 
margins. It is admitted that the same 
factors may operate here as those which re- 
sult in asphyxia and the difference may be 
only one of degree, but it has been thought 
worth while to differentiate between the two 
types of case. We have excluded froin the 
' atelectasis group any with the classical signs 
of asphyxia or haemorrhage or any in 


Table IV. 
Alelectasis 23 Cases. 



Premature 16 i 

Full time 5 i 


which we have demonstrated evidence of 
lung infection microscopically. Prema-- 
turity W8LS undoubtedly the important 
factor in 17 of these 23 cases. MacGregor^ 
said that atelectasis should never be given 
as a cause of death and that the so-called 
cases were really examples of asphyxia 
through depression of the respiratory centre 
during birth and inhalation of liquor amnii, 
meconium or vernix. It is quite likely that 
depression of the respiratory centre may be 
the cause, at least it cannot be denied, but 
in the group we are discussing there were 
no signs of asphyxia and no indication of 
insufflation. 

A systematic examination of the lungs 
of these infants makes one realize afresh the 
unreliability of the ‘‘floating test” as 
evidence of livebirth, in spite of the fact that 
it is still largely relied upon for medico- 
legal purposes to prove that the child has 
or has not breathed. We have had cases in 
this series where the lungs and all portions 
of them have sunk completely in water and 
where the child has survived birth for some 
2 or 3 hours and been heard to cry ; we have 


■5 i 

also had exam])lcs of hmj- fio.itiii;: 
when the clinical evidcr.cc v..i> ih it 
child Nvas stiUborn, .md tiu.icf'Ue 
tion must have ta'K«:n jdace fluiim; I hiii. it 
is essential in doubtful Ui rN-uniia.’ t’..- 
lungs microscopically lor evidence boili of 
aeration and insuftlatioti and even tin. 
evidence may not be conclu.-'ive. 

Infcclions (Table V), 

Infectioms pre.scnt a diftcrent pro\*h tn 
from the condition.s so far di>cu>;-( d, as liere 
the maternal condition and ubstetrtc hi— 
tory, apart from prematurity, are tmt 
usually determining factor.s. The infections 
are important, not only because of the high 
percentage of neonatal deaths which they 
cause, but because during the last few years 
it has been felt that a reduction of mortality 
from infection should be well within reach. 

From the Registrar General’-s figure.s, two 
facts emerge ; (i) Although there has been a 
very welcome reduction of some 20 per cent 
in infantile mortality during the last 10 
years, the worst group is still that of infants 
between i and 4 weeks old. (2) The total 
infantile mortality in 1943 for England and 
Wales, at 49 per 1,000 livebirths compares 
unfavourably with the figure of 31 for New 
Zealand and 30 for New York City. The 
conditions' most responsible for the differ- 
ence are enteritis and diarrhoea, bronchitis 
and pneumonia; in short they are all in- 
fections. 

In the present series infection is con- 
sidered to have been responsible for 72 
(19.3 per cent) of all the deaths or 31.7 per 
cerit of those in the neonatal group. Other 
writers give the following incidence of in- 
fections as the cause of death : Adair el 
al.^ 8.7 per cent in 483 neonatal deaths; 
Bundesen et aV 10.3 per cent of 1,043 hl- 
fants less than 14 days old ; Gibberd” 12 
p^ cent, although it is not clearly stated 
whether these are autopsy figures; Mac- 
Gregor=“ 40 per cent; McNeil'”, 27 per cent 
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and Henderson” 22 per cent. These figures 
are sufficient to show that if a child sur- 
vives the hazards of birth the risk of infec- 
tion is its greatest danger, and this danger is 
'enhanced if the child is premature. 

Table V shows that more than half the 
deaths were due to infections of the respira- 
tory tract, and more generally staphylo- 
coccal. Many of these occurred in the ist 
week and the majority within the first 2 


Table V. 

Analysis of Infections. 


Type of infection Premature 

Full time 

Lung infections 

24 

18 

Gastro-enteritis 

1 

5 

Meningitis 

- 

4 

Infections of urinary tract 

- 

3 

Peritonitis (cause not found) 

- 

3 

Paralytic ileus 

- 

2 

Umbilical sepsis 

- 

2 

Staphylococcal skin infections 

- 

3 

Osteomyelitis 

- 

I 

Staphylococcal endocarditis 

I 

- 

Thrush 

I 

- 

Streptococcal nasopharyngitis 

I 

- 

Congenital syphilis 

I 

I 

Encephalitis 

- 

I 

Total 

zg 

43 


weeks of life. To assess the true incidence 
of lung infections it is essential to take swabs 
for culture at the time of the autopsy and to 
examine sections of the lungs microscopic- 
ally, as naked-eye appearances alone may 
be fallacious. The lungs sometimes show 
multiple small abscesses; often, especially 
in prematures, the lung is dark red in colour 
and completely solid. Benians” has shown 
how soon the skin and nasal passages of an 
infant acquire staphylococci and in weakly 
babies with the liability to inhale particles 
of food, and lungs which are often imper- 
fectly expanded, the conditions are very 
favourable for staphylococcal infection. 
Evidence of aspiration was present in a 


few but we consider most to have been due 
to airborne infection. , There seems little 
doubt that the risk of infection is greater in 
hospital than it is in the home, and with the 
present preference for institutional -mid- 
wifery the problem is one of increasing im- 
portance. Penicillin might give favourable 
results and is now being tried. The diag- 
nosis is admittedly so difficult and the pro- 
gress of the disease so rapid that penicillin 
will have to be given very early if it is to be 
effective. We have come to the conclusion 
that it is justifiable to give penicOlin as soon 
as an infant, especially if premature, begins 
to go off its food, which is the first sign of 
danger. In Crumpsall Hospital the babies, 
except the prematures, are nursed in. cots at 
the side of the mother's bed, and not packed 
closely together in nurseries. At present 
there is no special premature nursery and 
the premature infants are nursed in ffie 
ward nurseries, where the accommodation 
is insufficient and unsuitable in many res- 
pects. A new premature unit has been 
planned, based on the principles outlined 
by Dr. Mary Crosse of Birmingham.'* 

A note on the other infections may now 
be made. Gastro-enteritis has occurred only 
once in the Crumpsall series, and there have 
been but 5 cases at Booth Hall Chiliffen s 
Hospital in the age group under considera- 
tion. This may be due to the fact that the 
babies in Crumpsall Hospital have been 
almost entirely breast fed and the prema- 
tures have been fed on expressed breast 
milk, but it is realized that a small epidemic 
of enteritis, such as recently occurred m 
other hospitals in the Manchester area, 
might easily upset these figures. 

There were 4 cases of meningitis, 2 pneu- 
mococcal and 2 due to Bacterium coh. 
MacGregor* has noted that in young infants 
Bacterium coli has unusual invasive powers 
not generally seen at a later age.^ 

Congenital syphilis, histologically con- 
firmed, accounted for only 2 deaths and a 
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similar low incidence has been noted by 
most recent writers on neonatal infection. 
It contrasts witli Holland’s series, where i6 
per cent of his stillbirths were thought to 
be due to congenital syphilis. 

Two interesting infections were an osteo- 
myelitis of the femur in an infant of 3 days 
and a staphylococcal endocarditis in one of 
II days. 

Purulent peritonitis, for which a primary 
cause was not found and in which the 
umbilicus did not show signs of infection, 
accounted for 3 deaths and in another 2 
cases there was well-developed paral3dic 
ileus, presumably infective, but without 
any obvious primary focus. 

Neonatal infection was reviewed by 
Parsons in his Charles West Lecture in 
1943, and the findings in our series merely 
serve to emphasize the truth of his observa- 
tions. 
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The earlier cases were diagnosed as icterus 
gravis on clinical and histological grounds, 
but since the discovery of the Rh factor it 
has been possible to establish a more certain 
diagnosis, and in 9 of the later cases the 
opinion has been confirmed serologically. 
Death took place most often in the &st few 
days of life and as one would expect the 
condition generally occurred in a second 
or later child. The relative frequency of 
erythroblastosis (accounting for approxi- 
mately 6 per cent of aU the deaths investi- 
gated) and the fact that prompt recognition 
and immediate treatment are essential, has 
led us to adopt the following routine : 

(i) Every woman attending the antenatal 
clinic has her red cells tested for the Rh 
factor, and if Rh negative her serum is 
e.xamined during the last few weeks 
of pregnancy for the presence of Rh anti- 
bodies. 


Table VI. 

Miscellaneous Causes of Death. 34 Cases. 



Stillbirth 


Meonatal death 


Pre- 

mature 

Full 

time 

Pre- 

mature 

Full time 

Cause of death 

Crixinpsall Booth Hall 

Erythroblastosis foetalis (icterus gravis) ... 

3 

- 

I 

10 6 

Hydrops foetalis 

I 

- 

2 


Haemorrhagic disease of newborn 

- 

- 

“ 

I r 

Thrombosis of renal veins ; 

- 

- 

- 

I 

Jaundice (cause not ascertained) 

... 

- 

I 

- " 

Polyserositis 

- 

I 

— 


Reticulo-sarcoma of thorax 

- 

- 

- 

- I 

Toxaemic changes in liver 

2 

— 

— 

2 - 


Miscellaneous Causes of Death {Table VI). 

In Table I there is a miscellaneous 
column which includes 34 cases fully 
analysed in Table VI. It will be seen that 
20 of these deaths, 3 stillborn and 17 neo- 
natal, fall into one group of erythroblasto- 
sis foetalis (icterus gravis type) and there 
are in addition 3 cases of hydrops foetalis 
which is generally regarded as a more ad- 
vanced manifestation of the same condition. 


(2) Any Rh negative mothers, found to 
have anti-Rh agglutinins in their serum, 
should be admitted to hospital for the last 
month of pregnancy, and if there is a rise in 
the agglutinin-titre labour should be in- 
duced. 

(3) Special watch is kept on the infants 
bom to these Rh negative women and if 
the child shows any sign of jaundice its 
blood is immediately tested for the Rh 
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factor and the haemoglobin estimated. 
Transfusion, with Rh negative blood, is 
given if there is any significant fall in the 
haemoglobin level and transfusion is re- 
peated if necessary using the haemoglobin 
level as a guide. 

(4) AU blood taken from donors is tested 
for the Rh factor and in this way a panel 
of Rh negative donors, available for both 
mother and child, is gradually being 
formed. 

By these methods it has already been 
possible to save several infants suffering 
from eiythroblastosis, in some cases where' 
an earlier child of the same parents has died 
from this condition. It is impossible at 
present to say whether all these children will 
be normal in every way as there is a risk 
of kernicterus and possibly of mental 
deficiency, but it does seem that this is a 
group for which much may be done in the 
future. 

There were only 2 cases of haemorrhagic 


18 days (an incidental finding an'd not a 
cause of death) and 4 rpticulosarcoma of 
the thorax in a child of 2 days. 

It has generally been accepted that 
toxaemia in the mother may influence the 
child chiefly through placental infarction 
and placental insufficiency leading to 
asphyxia, but 4 of our cases suggest that 
occasionally the toxins circulating in the 
mother’s blood rnay pass through the 
placenta and cause damage to the liver of 
the child. Two were stillborn and 2 were 
neonatal deaths and the ^mothers had 
definite toxaemia. In i. the liver changes 
were similar to those found in women dying 
of toxaemia of pregnancy ; 2 showed exten- 
sive generalized fatty change and i severe 
cloudy swelling with nuclear degenerative 
changes. 

Congenital Abnormalities. 

These are set out in Table 'VII. It is not 
necessary here to deal with these in any 


Table VII. 

Distribution of 39 Congenital Abnor^nalities. 


Stillbirths Neonatal deaths 


Type of abnormality Premature Fulltime Premature Fulltime 


Congenital heart 

— 

'I 

I 

II 

Diaphragmatic hernia 

I 

- 

3 

- 

Anencephaly 

4 

I 

- 

— 

Hydrocephalus and spina bifida 

X 

- 

- 

I 

Hydrocephalus 

I 

- 

- 

— 

Atresia of oesophagus 

- 

- 

- 

I 

Multiple deformities 

2 

- 

I 

3 

Hydronephrosis 

- 

. 

I 

I 

Maldevelopment of kidney 

- 

- 

1 


Atresia of intestinal tract 

- 

- 

- 

3 

Cleft palate (with bronchopneumonia) 

- 

- 

- 

I 

Totals 

9 

2 

7 

21 


disease, both intestinal haemorrhages, detail as they represent what is probably 

probably due to vitamin K deficiency. the irreducible residue of foetal and nco- 

Two tumours were found in the series, a natal deaths for which nothing can be done, 

neuroblastoma of the adrenal in a child of It has recently been suggested that some 
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congenital abnormalities might be associ- 
ated with rubella infection of the mother 
during the first 3 months of pregnancy. 
We have made careful enquiries among the 
mothers of children showing these abnor- 
malities : a history of rubella has not been 
obtained in the 25 we have been able to 
trace. 

The malformations account for 10.7 per 
cent of all the deaths. In the literature it is 
striking that the percentage of congenital 
abnormalities recorded is extremely vari- 
able and when such figures as 30 per cent 
are given it strongly suggests that the series 
is unduly selective and that an excessive 
proportion of cases Hkely to be of special 
interest have been included. To some 
extent, therefore, the percentage of these 
abnormalities may be an indication of the 
extent to which any given series is truly 
representative, and judged by this criterion 
our figures are not unduly biased. Refer- 
ence is made to this point in the section 
dealing with the figures for 1945. 

Autopsies in which the Cause of Death was 

not Determined. 

Lastly we come to the group set out in 
Table VIII where the cause of death was 
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not found at autopsy. In a few of these it 
was known that the mother suffered from 
toxaemia, syphilis or diabetes which did not 
cause any pathological lesions in the foetus. 
It is quite possible that some deaths in this 
group might be due to placental insuffici- 
ency, since in the early stages of this investi- 
gation e.xamination of the placenta was not 
made. The rest in this group are e\adence 
of our ignorance of the pathology of this 
period of life. Help was not obtained from 
the obstetric history since the majority were 
associated with normal cephalic deliveries. 

Consideration of the Figures for the Year 

' ms- 

It is instructive to consider separately the 
autopsy results for the year 1945 and to 
correlate them with the total births for that 
year ; 


Stillbirths 

Livebirths 

Total births 

Pre- 

mature 

Full 

time 

Pre- Full 
mature time 

Pre- 

mature 

Full 

time 

59 

40 

201 2064 

260 

2104 

99 


2265 

2364 



This gives a total stillbirth incidence of 
99 in 2,364 (41.8 per 1,000) and a prema- 


Table Vin. 


Thirty-six Autopsies where Cause of Death was not 
Determined. 


Type of 
delivery 

Version and 

Normal cephalic Forceps Breech extraction 

Caesarean 

Section 

Maternal 

condition 

S.B. 

N.D. S.B. 

N.D. S.B. N.D. S.B. N.D. 

S.B. N.D. 

P. F.T. 

P. F.T. P. F.T. 

P. F.T. P. F.T. P. F.T. P. F.T. P. F.T. 

P. F.T. P. F.T. 

Toxaemia 3 ^ 

Syphilis i 

Diabetes - - 

No maternal 
complications 7 7 

- I - - 

3 3 - - 

Ill 1 

tit 1 

III f 

III ( 

III 1 

lit H 

I 1 M N 

III M 

III 1 

111’ 1 

_ I - _ 

- I - 




S.B. = Stillbirths. 

N.D. = Neonatal death. 

P. = Premature. 



F.T. = Full time. 
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ture stillbirth incidence of 59 in 260 (227 per 
1,000). 

For the same period there were 79 neo- 
natal deaths, 54 premature and 25 full time. 

The neonatal death-incidence was there- 
fore 79 in 2,265 (34.9 per i.ooo livebirths), 
and the premature neonatal death-incidence 
54 in 201 (269 per 1,000 livebirths). 

These figures show the large part played 
by prematurity in the stillbirth and neonatal 
mortality-rates. Of the combined stillbirths 
and neonatal deaths 59 and 54 respectively 
were premature, i.e. 63.59 cent. 

During this year an attempt was made 
to increase the numbers of postmortems 
performed: consequently 63 of the 99 still- 
births and 67 of the 79 neonatal deaths were 
so examined and the findings are sum- 
marized in Table IX. 


unfortunate that an autopsy was not per- 
formed in 100 per cent of the cases because' 
it is only in this way that a true idea can be 
obtained of the relative incidence of the 
various factors involved. The records of 
the 36 stillbirths and 12 neonatal deaths 
which had not received full postmortem 
examination were therefore summarized 
and the result given in Table X. 

Of these it is seen that 13 are recorded as 
gross congenital abnormalities, 12 being 
anencephalic and i hydrocephalic with 
spina bifida. It seems justifiable to add these 
13 to the list of postmortems performed 
thereby obtaining for the year a more 
accurate picture of the relative incidence of 
the various causes of foetal death. When 
this is done it is found that congenital mal- 
formation accounts for approximately 20 


Table IX. 

Cause of Death as Demonstrated at Autopsy {Year 1945 only). 



Stillbirth 

Neonatal death 




Pre- 

Full 

Pre- 

Full 


Percentage 

Cause of death 

mature 

time 

mature 

time 

Total 

Haemorrhage 

I 

4 

9 

4 

18 

13-85 

Asphyxia 

18 

16 

9 

4 

47 

36.2 

Atelectasis 

— 

— 

2 

— 

2 

1-54 

Infections 

— 

— 

17 

9 

26 

20.9 

Miscellaneous (including erythroblastosis) 

I 

— 

2 

I 

4 

3.08 

Congenital abnormality 

5 

3 

2 

5 

15 

11.5 

Placental insufficiency 

2 

2 

— 

— 

4 

3.08 

No pathological change 

6 

5 

3 

— 

14 

10.77 

Total 

33 

30 

44 

23 

130 

100.0 


The percentage incidence of the patho- 
logical findings at autopsy is seen to be 
very similar to that for the whole series as 
given in Table I. One very obvious differ- 
ence is that of the 130 cases in Table IX: 
77, i.e. 59.2 per cent, were premature, 
whereas for the whole series only 31.6 per 
cent were premature. This is e.xplained by 
the fact that in the early years very few 
premature bodies were e.xamined. It is 


per cent of the total figure, which is still very 
much lower than that given in many pubii- 
cations. 

Discussion. 

A comparison betw'een Table I and 
Table IX shows that for the whole series 0 
autopsies pathological lesions were no^ 
found in 36 per cent, while for 1945 
figure was ii per cent. We feel that thia 1= 
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chiefly due to our greater experience in 
interpreting the postmortem changes. 

Finding a cause of death is more satis- 
factor}.- than having to record a negative 
postmortem result, but it is the search for 
the determining factors in some of these 
deaths which is obviously most important. 
In this we, in common with most other 
writers, have been only partially successful 
and, especially in the asphyxia and atelec- 


Table X. 

Forty-eight Cases During Year 1945 not 
Examined Pasimorlem. 



Stillbirths 


Pre- 

Full 


mature 

time 

Gross congenital abnormalities ... 

II 


Cord complications 

3 

3 

Toxaemia 

2 

I 

Toxaemia and diabetes ... - ... 

— 

I 

Accidental antepartum haemorrhage 2 

I 

Placenta praevia 

1 

— 

Destructive operation 

— 

I 

Cause not known 

4 

2 

Maternal syphilis 

2 

— 


Neonatal deaths 


Pre- 

FuU 


mature 

time 

Internal version and breech 



extraction 

— 

I 

Lived under 24 hours 

7 

— 

Lived over 24 hours 

4 

— 


tasis groups, the mode of delivery and the 
maternal condition by no means always 
give a satisfactory explanation. The tables 
themselves and the remarks we have made 
under tiie various headings will emphasize 
this. What is undoubtedly significant, 
running parallel through most of the groups 
is the influence of prematurity, most pro- 
nounced where death was due to asphyxia, 
atelectasis or infection. Baird’^ has 
recently discussed some of the factors 
involved in prematurity and he notes how 
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much more frequent this condition is in the 
lower income groups owing to the poor 
health and nutrition of the mother. Most 
of our cases were in these lower income 
groupsand if Baird’s analysis of the position 
is accepted, the remedy lies in measures 
directed to improving the general standard 
of living of these mothers together with 
special measures for nursing premature 
infants. Prematurity is so important a 
factor in many of these deaths that we feel 
that premature labour should only be in- 
duced for very definite reasons and should 
whenever possible be delayed until the 
gestation has reac]ied 34 to 36 weeks. 

It may be profitable to consider again the 
groups we have adopted in this paper to 
see if any particular measures are available 
for reducing the mortality rate. 

(a) Intracranial haemorrhage. It is in a 
sense disappointing that many deaths due 
to this cause followed normal cephalic 
deliveries in which no other known factor 
was involved. An episiotomy would save 
some of the premature foetuses and it is 
probable that the same operation, followed 
if necessary by a low forceps delivery which 
could all be done with local anaesthesia, 
might prevent some of the others. 

(d) Asphyxia and atelectasis. Prema- 
turity is the largest single factor and has 
already been discussed. No less than 43 per 
cent of these 2 groups were premature. 
Many of the cases in these groups are due 
to antepartum haemorrhage and are largely 
unavoidable. While this is true also of cord 
complications, i.e. prolapse and cord 
round the neck, it is probable that many 
which fall into this category together with 
some of the unexplained ones could be 
prevented by careful auscultation of the 
foetal heart in the second stage. Steps 
could then be taken to hasten the delivery 
if this was indicated and if the conditions 
were favourable. 

(c) Infections. Heretherei5ver3f definite 
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room for improvement. Again prematurity 
is an important factor and much more may 
yet be done to protect the premature child 
from infection during the critical first few 
weeks of life. Parsons has epitomized 
much that has been written and said on this 
subject and his advice means the provision 
of adequate accommodation and facilities 
for the child as well as the mother in all 
maternity departments and more careful 
nursing than has been available in the past. 
The reduction of infection of the respiratory 
tract, which accounts for a high proportion 
of the deaths investigated here should be 
possible and the establi^ment of nurseries 
for the premature staffed by specially 
trained nurses are an irrimediate necessity. 

(d) Erythroblastosis. • The discovery of 
the Rh factor has opened a new field for 
the diagnosis and treatment of erythroblas- 
-tosis, a condition which accounted for 6 per 
cent of the deaths investigated. We have 
indicated that the routine examination of 
the blood of all pregnant women for the Rh 
factor, careful watch on the infants of Rh 
negative mothers and prompt treatment 
with Rh negative blood if the child shows 
signs of haemolytic disease, are the 
measures necessary. We know from 
personal experience that many of these 
children can be saved; we do not yet know 
what proportion of these children will show 
evidence of mental deficiency resulting 
from kemicterus. 

(e) Congenital abnormalities. It should 
be possible to reach a decision on the 
question of the relationship between rubella 
and other infectious diseases in the mother 
and the incidence of congenital defects, 
especially cardiac, in the child. In this very 
small number we have not had any sup- 
porting evidence. We understand that the 
Ministry of Health has undertaken to collect 
figures and preventive measures must await 
more definite evidence than has yet been 
produced. 


Summary. 

1. This paper is based on an analysis of 
autopsy findings in 373 cases of stillbirth 
and neonatal death, correlated with obser- 
vations of the mode of delivery and any 
relevant maternal conditions. 

2. A separate analysis of figures for i 
year is given for comparison with the full 
series. 

3. The importance of prematurity in 
relation to, many of the deaths in this ,age 
group is again stressed, 

4. Infection, especially in premature 
infants, is one of the most important factors 
in neonatal death. 

5. The value of episiotomy is noted and 
its extended use for the prevention of still- 
birth and neonatal death suggested. 

6. Erythroblastosis foetalis is discussed 
and a r.outine suggested for the diagnosis 
and treatment of this condition. 
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Primary Carcinoma of the Fallopian Tube 

(A Report of Four Cases) 

BY 

G. Bancroft-Livingston, M.B., B.S. 

Obsleincal and Gynaecological Registrar, Middlesex 
Hospital, London. 


PR^^L•VRY carcinoma of the Fallopian tube is 
a rare condition and, although the volume 
of literature on the subject has increased 
considerably in recent years, most of it has 
come from Continental and American 
clinics. 

There has been little written on the con- 
dition in English journals for many years, 
and in view of the recent cases seen by 
members of the staff of this hospital, it was 
considered worth while ; 

(1) To add a further 4 cases to the litera- 

ture; 

(2) To review the literature as fully as 
wartime deficiencies would allow, 
and 

(3) To analyse some of the more recently 
reported cases in an effort to present 
a comprehensive picture of the con- 
dition. 

Historical. 

There seems little doubt that the first 
authentic case of the disease was reported 
by Orthmann’ in 1886. With this statement 
both Baron" and iMartzlofP agree. 

Henderson,^ however, gives priority to 
Orthmann as writing in 1888, as do Lof- 
gren andDockerty." In the paper to which 
these authorities are referring,-* Orthmann 
mentions the cases of Senger and Gotts- 
chalk described in 1886, both however 
diagnosed as tubal sarcomata with meta- 


stases in the pouch of Douglas. In the 
absence of adequate pathological evidence 
both these cases are of doubtful authen- 
ticity. Orthmann presents 13 cases collected 
from the literature/fiut dismisses them all as 
examples of secondary tubal involvement. 
The only case he accepts as authentic is his 
own, described in 1886. 

Several authors'- * writing before Orth- 
mann had suggested that carcinoma of the 
Fallopian tube might arise as a separate 
disease entity, and Rokitansky® gave a 
good pathological description in iS6r. The 
claims made for Raynaud, as the reporter 
of the first case in 1847 by several \raters 
including Robinson,'" Jeanneney and Sou- 
biran” and more recently Addis,''-' appear 
to be without foundation. 

In 1895 Sanger and Barth’" collected xy 
cases previously reported in the literature, 
but dismissed several of them as cases of 
papillomata of the Fallopian tube. 

The first case reported in England was 
that of Doran in 18S8.''' 

In'CIDEN’CE. 

The number of cases reported is difficult 
to estimate because, as MartzlofP showed, 
some cases have been reported twice and 
others overlooked. 

By 1903 Peham'* had collected 63 cases. 
This figure rose to 84 in 1906 (Orthmann),’" 
100 in 1910 (Doran) and 244 by 1929 
(Wffiarton and Krock).’" Xumberger col- 
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lected 301 cases occurring between 1886 and 
1931. Kahn and Norris/® however, had 
only quoted 270 cases by 1934. Robinson in 
1935 accepted Nurnberger’s figures, col- 
lected 48 further cases from the literature, 
added one of his own, and so brought the 
total to about 350. Martzloff by 1938 had 
added 32 cases from the literature and one 
of his own, bringing the total to 383. 

By the end of 1944 the total of reported 
cases was about 450. 

Since 1944 the writer has been able to 
collect only the case reported by Ayre,*” and 
the 16 from the Mayo Clinic, some of which 
had previously been reported by Holland, 
and 3 reported by Addis. Including there- 
fore the 4 cases here presented, the probable 
total is nearer 465 and the 376 quoted by 
McGoldrick.^" 

'The rate of occurrence quoted by many 
authorities in a disease as rare as this can 
be of little value. Figures are given varying 
as widely as 5 cases in 35,000 gynaeco- 
logical admissions at the University of 
Pennsylvania,” to i per cent in 995 gynae- 
cological admissions at the Frauenklinik 
Berlin (Schmit). 

Of the 4 cases quoted in this paper. Cases 
r and 4 are the only ones known to have 
occurred in this hospital during the past 25 
years, the total number of patients admitted 
to the gynaecological department being 
9881. Martzloff gives the rate of occurrence 
as 0.5 per cent of operative procedures on 
the Fallopian tubes. 

Perhaps the truest estimate of frequency 
is that of Cameron : “The condition is so 
rare that many gynaecologists never see it." 

Case Reports. 

Case i. 

' A married woman, aged 48 years, with 2 
children, had enjoyed excellent health until 1 year 
before admission, when she noticed a swelling of 
the abdomen unaccompanied by pain. Six months 
before admission her abdomen enlarged rapidly 


and she was admitted bn March i6th, 1925, under 
the care of Mr. Victor Bonney. 

On examination a mass was found to fill the 
pelvis, the nature of which it was impossible to 
determine. On March 19th* the abdomen was 
opened; both Fallopian tubes were enormously 
dilated and bound to the uterus by light 
adhesions. The remaining pelvic contents appeared 
normal. Primary carcinoma of the Fallopian tubes 
was suspected, and the uterus and both tubes 
and ovaries were removed. The patient made hn 
uneventful recovery and was discharged home. 
She was re-admitted on Marph 26th, 1926, having 
noticed a hard lump in the abdomen and consider- 
able swelling since November 1925. 

Seventeen pints of bloodstained fluid were 
removed by tapping, after which a lower abdominal 
mass and enlarged spleen were both readily pal- 
pable. The patient was discharged on June 24th, 
1926, and died at home in August of the same year, 
16 months after the original operation. A post- 
mortem examination was not performed. 

Pathological report. The specimen removed con- 
sisted of the uterus and both Fallopian tubes and 
ovaries. The ovaries and uterus were normal both 
macro- and microscopically. Both Fallopian tubes 
were dilated to about i inch in diameter — the left 
to form a large cyst at its fimbriated end. Both 
tubes were adherent to the superior and posterior 
surfaces of the uterus. The inner surfaces of 
the Fallopian tubes were covered by numerous 
thick papillary masses, which coalesced in places 
to form solid tumours. Microscopically there-, was 
invasion of all coats by tubular carcinoma with 
solid areas of polygonal cells (Fig. i)- . , 

Case 2. 

A married woman, aged 38 years, had suffMcd 
from heavy and irregular periods for r year, a 
months before admission she noticed pain in t e 
back at the onset of her periods. She was admitte 
to hospital on September 24th, rg45, under the care 
of Mr. W. R. Winterton, with a provisional diag 
nosis of uterine fibroids. On admission, it was 
noticed that she had marked lower abdomina 
tenderness, and a large polyp was seen protruding 
through the cervix. Laparotomy on September 
25th, 1945, revealed a distended left Fallopian tube 
adherent to the omentum and surrounding struc 
tures; otherwise the pelvis was normal. The left 
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Fallopian tube and ovary were removed, and some 
small fibroids by myomectomy. The abdomen was 
then closed, and the cervical polyp was twisted 
off per vaginam. The patient made an uneventful 
recovery and was discharged on October r5th, 1943. 
She subsequently attended the radiotherapy depart- 
ment of this hospital, and received a total tumour 
dose of 352S R and deep X-radiation to the pelvis 
over 5 fields in a total of 28 treatments. 

When last seen on April 17th, 1946, she was in 
e.xcellent health and the pelvis appeared normal. 

Pathological Report. The specimen consisted 
of a distended Fallopian tube sealed at the fim- 
briated end, with a normal ovary attached. On 
incision, the Fallopian tube showed mild fibrosis 
and one small papillomatous groivth in its outer 
third. Microscopically the tube showed marked 
chronic inflammatory changes with an area of 
invasion by mainly undifferentiated polygonal cell 
carcinoma, but some attempted tubule forma- 
tion. 

Case 3. 

A married woman, aged 60, first sought advice 
because of continuous vaginal haemorrhage for iS 
months. For the last year she had suffered from 
severe backache, worse in the early morning. ' She 
had had 7 children and 2 miscarriages. On ex- 
amination abnormal physical signs were not 
detected, except for a symptomless enlargement of 
the thyroid gland, present, she said, for at least 30 
years. She was admitted to hospital on January 
nth, 1946, under the care of Mr. Camac Rivett. 
At laparotomy, a tumour the size of a walnut was 
detected in the outer third of the left Fallopian 
tube. It was sealed at its fimbriated end, and 
there were filmy pelvic adhesions present. 
A diagnosis of probable carcinoma of the 
Fallopian tube was made, and total hysterectomy 
and left salpingo-oophorectomy performed. Local 
or distant metastases were not detected. She made 
an uneventful recovery, and was discharged one 
month after admission. Deep X-radiation was not 
given. The patient's goitre rapidly became toxic 
which necessitated a partial thyroidectomy 2 
months later. Pathologically this was an 
adenoma of the thjToid. Mben last seen she was 
in excellent health and there was no evidence of 
recurrence. • 
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Pathological Report. The specimen consisted ol 
the uterus and left tube and ovary. The uterus 
and left ovary were normal macro- and microsco- 
pically, The left Fallopian tube showed a solid 
tumour the size of a walnut in its outer third. The 
rest of the tube was normal in appearance (Fig. 2). 
It was sealed at its fimbriated end. Microscopically 
there was invasion of the coats of the Fallopian 
tube by papillary carcinoma. The greater part of 
the growth appeared regular and well differenti- 
ated, but mitoses were frequent. (Fig. 3.) 

Case 4. 

A married woman, aged 49, nuUiparous, com- 
plained of continuous pain in the left iliac fossa 
for 6 months, accompanied by acute exacerbations. 
A white creamy discharge had been present for a 
year. Six months before admission her periods 
had ceased, except for two recent small losses of 
blood. She had noticed pain occasionally shoot- 
ing down the inner aspect of the left thigh. She 
was admitted under the care of Jfr. Camac Rivett, 
on the 12th February, 1946, and on exa m i n ation a 
large abdominal riunour arising from the pelvis 
and reaching to the level of the umbilicus was dis- 
covered. Fluctuation was elicited bimanually and 
a diagnosis of ovarian cyst was made. At laparo- 
tomy an enormously dilated left Fallopian tube 
was discovered, adherent to the uterus, pelvic 
colon, and side wall of the pelvis. In attempting to 
free it, it ruptured, and a few ml. of opalescent 
fluid escaped into the general peritoneal cavity. 
The left tube was finally freed and removed, to- 
gether with the right ovary and slightly dilated 
right Fallopian tube, and the uterus by subtotal 
hysterectomy. The patient made an uninterrupted 
recovery and was discharged 25 days later. When 
last seen she was in good health and there was no 
evidence of recurrence. Postoperative radio- 
therapy was not given. 

Pathological Report. The specimen consisted of 
the body of the uterus, a mildly dilated right tube 
and macroscopicaUy normal ovary, and an enor- 
mously dilated left tube and small ovary of normal 
appearance. 

The right tube showed a hydrosalpinx with fibro- 
tic changes in the wall only. The left tube was 
greatly enlarged, and contained a large papillarj- 
growth at its fimbrial end, a central dilated portion 
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free of growth and a- second papillary growth, at the 
uterine end of the tube (Fig 5 .) Both growths were 
wholly confined within the tube; both ovaries and 
the uterus were microscopically normal. Micros- 
copically there was irregular papillary, overgrowth 
of lining epithelium with invasion of deeper tissues 
by polygonal celled carcinoma. The cells of the 
growth were small and undifferentiated in character 
(Fig- 4)- 

Aetiology. An extensive search through 
the literature has thrown little light on this. 
There is an abundance of theory with little 
factual support. There is general agree- 
ment that it is a disease with its heaviest 
incidence at the menopause and the years 
immediately succeeding it. Cases have, 
however, been reported as young as 
18 (Johnson and MhleC') and as old as 80 
(Fullerton^^). Wechsler^ states that 66 
per cent of cases occur in the age group 
45-55. Of the 33 cases recently analysed, 
22 fell into the age group 45-60. 

The part played by previous inflamma- 
tion as an aetiological factor finds support 
in the writings of Doran, Sanger and Barth' 
and Orthmann, and more recently Ewing."'* 
Ruge and Vest (quoted by Barrows^’), and 
more recently Fullerton, Hobbs^® and 
McGoldrick deny any such association, 
VesF^ considered that inflammation was 
the result rather than the cause of carcinoma 
of the Fallopian tube. The modern view 
is perhaps best summarized by FrankP® 
writing in 1914 : “If inflammation were to 
be a precursor of carcinoma of the tube, the 
incidence of malignancy should be much 
higher, for salpin^tis is overwhelmingly 
common . ’ ’ Of the 33 cases analysed, there 
were very few in whom there was good evi- 
dence of previous tubal inflammation. 

Von Franque (quoted by Baron), 
L’Esperance"’, and more recently Ewing, 
and Lofgren and Dockerty point to cases 
where tuberculosis has also been present in 
he tube. Fullerton, however, suggests 
hat some of these cases have been confused 


histologically, and stresses the occasional 
microscopical similarity between the two 
conditions. Douglass and Faulkner®® go so 
far as to state that quite a few cases diag- 
nosed as carcinoma are actually tubercu- 
lous. They suggest that, tubal tuberculosis 
might predispose to papillomata;, a sup- 
posedly pre-cancerous condition. The in- 
fluence of parity and fertility on the condi- 
tion is impossible to assess. "Whitehouse 
and Doran state that it is more common in 
the parous than non-parous, a view not up- 
held by most recent authors. 

Wharton®* has recently suggested that the 
great infrequency of tubal carcinoma as 
compared with carcinoma of the cervix and 
uterine body may be associated with the 
different activities undertaken by the rela- 
tive mucosal linings. He draws attention 
to the fact that the endometrium and the 
cervical mucous membrane are constantly 
altering throughout menstrual life, whereas 
the lining of the Fallopian tube remains 
relatively quiescent. The tubal mucous 
membrane is also much less subject to 
trauma. In view of this statement it is in- 
teresting to remember that many of these 
tumours arise in the postmenopausal years 
when the whole genital tract is relatively 
quiescent. 

Pathology. ' • 

Carcinoma of the tube usually arises in 
the middle or outer portions of the tube. 
According to McGoldrick 70 per cent occur 
at the fimbriated end and 30 per cent at the 
isthmus. In the latter situation he con- 
siders that the prognosis is worse. Case 4 m 
this paper shows one tumour mass presen 
at the isthmus and one at the fimbna e 
end. There is also a small nodule occupying 
the middle third. The spread in this case 
was almost certainly via- the lumen of the 
Fallopian tube. 

The fimbriated end is often sealed quite 
early in the disease; this is thought to im- 
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prove the prognosis in some cases by pre- 
venting dissem.ination throughout the 
general peritoneal cavity. In the 4 cases 
here presented the fimbriated end was 
sealed. 

The condition is bilateral in about one- 
third of the total cases. The growth varies 
in size from a small malignant plaque (Case 
2) to a large fungating mass that may or 
may not be still limited to the tube (Case 
4 )- 

In the past it was usual to describe 3 types 
of growth, the papillary, the adenomatous 
and the alveolar ; but now the view is widely 
held that these types are merely stages in a 
continuous pathological process, the adeno- 
matous and alveolar types arising by com- 
pression of the papillae in the papillary type 
(Phaneuf ' and Ewing). 

It should be noted &at the term adeno- 
carcinoma is an unfortunate one, there 
being no true glands in the Fallopian tube. 

The malignant process bursts through the 
muscular wall of the tube only as a late 
event, although widespread lymphatic 
metastases may occur from .-quite well- 
circumscribed growths (Corbet”). Of the 
33 cases studied in the literature, at the 
time of operation there were only 3 
cases with evidence of intraperitoneal 
metastases, and in 2 of these the inguinal 
glands were involved. This is important 
in view of the long period that usually 
elapses between the first symptoms and 
diagnosis. 

Spread may occasionally occur through 
the abdominal ostium to give rise to a car- 
cinomatosis peritonei and ascites. Other 
modes of spread are via the round liga- 
ments to the inguinal nodes via the 
lymphatics to the iliac and aortic glands, 
and via the blood stream to the liver and 
lungs. Secondaries have also been re- 
ported in the cervical and supraclavicular 
glands. 

■ The ovary is only rarely involved in a 
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growth that is primarily tubal, though 
spread to the uterus via the lumen of the 
tube may occur. 

Secondaries may occur in the cervix and 
vagina, perhaps the most distressing case 
being that reported by Henderson where a 
secondary deposit appeared in the cervix 2 
years after a successful subtotal hysterec- 
tomy and bilateral salpingo-oophorectomy. 
It is interesting to note that of 33 recently 
reported cases, only 3 had to be abandoned 
surgically because of the spread of the 
growth. 

Physical Signs. 

The physical signs in this condition are 
seldom characteristic. It is possible that a 
combination of them may raise the suspi- 
cion of carcinoma of the tube. Very few 
correct preoperative diagnoses have been 
made. 

The triad of lower abdominal pain (often 
of a colicky nature), watery or bloodstained 
vaginal discharge sometimes varying in 
amount with the colic, and a lateral pelvic 
mass, should arouse suspicion of tubal 
malignancy. 

Of the 33 patients reviewed, ii com- 
plained of abdominal pain, g had vaginal 
discharge, 8 had “ post-menopausal bleed- 
ing”, and 8 had some upset of menstrual 
function. A mass was present in 21 out of 
33 cases, but in only 2 was there also dis- 
charge and abdominal pain. 

The onset of the disease is often very in- 
sidious, the first sign may be a change in 
menstrual habit before the menopause or 
heavy bleeding if the condition occurs after 
the menopause. The duration of s^^p- 
toms varies from less than i month to morp 
than 2 years. 

The presence of associated pathological 
lesions in the pelvis add to the difficulty of 
diagnosis. Doran found ascites prc-sent in 
2 cases in his series of 127, fibroids in 5 per 
cent, and ovarian cysts in 10 per cent. Out 
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of 33 cases, 3 cases of fibroids were found, 
and I ovarian cyst, in all cases responsible 
for obscuring the diagnosis. 

Hobbs lays most stress on a sero-sam 
guineous discharge as a diagnostic aid, 
especially if it is associated with tubal colic 
{hydrops tubae profluens). He states that 
this is only present in i of 3 conditions : 
uterine carcinoma, tubal torsion or carci- 
noma of the tube . A discharge obviously of 
uterine origin that persists after curettage 
should suggest tubal malignancy.'" These 
points would be of more value if most cases 
presented with vaginal discharge. Unfor- 
tunately this is not so. If there is an ad- 
nexal swelling of doubtful nature in the 
pouch of Douglas, posterior colpotomy and 
the possible recovery of malignant cells, 
might settle an otherwise doubtful diag- 
nosis.^ According to Hoenig and Warner"'' 
the conditions that are most often confused 
with carcinoma of the tube are menopausal 
bleeding, ovarian cysts, salpingitis, endo- 
metriosis, ectopic gestation, carcinoma of 
the uterus and ovary and granulosa-cell 
tumours of the ovary. A careful clinical 
examination and history may obviate many 
of these diagnoses, and a negative curettage 
with persistent bleeding is suggestive. A 
presumptive diagnosis of extrauterine 
pregnancy and granulosa-cell tumour of the 
ovary can often be made on the appear- 
ances of the curettings. Hormonal assay 
may also be of value in differentiating 
granulosa-cell tumours. In spite of this, 
however, Wharton and Krock doubt 
whether a correct diagnosis can be made 
when the disease arises in the childbearing 
period of life. 

The presence of ascites is uncommon with 
carcinoma of the tube, in contradistinction 
to carcinoma of the ovary. In only 2 of 33 
collected cases was ascites present. Hys- 
terosalpingography may be of value in 
diagnosis. The risk of forcing cancerous 
_ • ^ terial into the general peritoneal cavity 


is apparently minimal. A positive diag- 
nosis of carcinoma of the tube cannot be 
made on a hysterosalpingography, but it 
rhay be useful in ruhng out various intra- 
uterine pathological conditions that show , 
as filling defects. 

A correct pre-operative diagnosis was 
made in only 2 of the, 33 collected cases. 
Looking at these cases in retrospect it seems 
unlikely that it was possible to reach a cor- 
rect diagnosis. The 4 cases described here 
could hardly have been diagnosed correctly 
in view of the obscure and confusing clini- . 
cal picture. 

Treatment and Prognosis. 

Total hysterectomy and bilateral salpin- 
go-o6phorectomy is agreed by most autho- 
rities to be the correct preliminary method 
of treatment. There is, however, no uni- 
versal agreement on the place of radio- 
therapy in after treatment. Many authors 
including Baron, Phaneuf and more re- 
cently McGoldrick and Lofgren and 
Dockerty, are in favour of postoperative, 
deep X-radiation. Wharton and Krock 
question its value, and Martzloff states that 
there is no evidence that deep X-ray 
therapy is of any value. He points out that 
the number of cases treated is small, and 
that the period between treatment and 
assessment of its value is often too brief for 
any conclusions to be drawn. iHo collected 
22 cases treated by X-rays from the litera- 
ture; of these, 10 were dead and 8 alive, of 
whom 5 had been alive less than l year, and 
in 7 the outcome was not stated. Thete are, 
on the other hand, cases that have lived for 
many years without X-ray therapy. The 
outlook, whatever the treatment, is bad. 
Many of the survival-figures are of no value 
as the cases have not been adequately fol- 
lowed up and the time of survival is often 
not stated. The overall 5-year cure-rate is 
probably not more than 4 per cent. 
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This bad prognosis is due to a number of 
factors of which late diagnosis and inade- 
quate surgical removal are probably the 
most important. The e.xtreme malignancy 
of the condition is obviously a contributory 
factor. Until clinicians bear the condition 
in mind in every case of obscure adne.xal 
disease, few additions are likely to be made 
to the 8 correctly diagnosed cases in the 
literature. Wharton and Krock state that 
in only a third of the reported cases was the 
e.xtent of the surgery adequate. This is 
sometimes due to a misdiagnosis being 
made at laparotomy, a state of affairs 
that may be remedied by the practice of 
opening in the theatre all Fallopian tubes 
removed, and the submission of doubtful 
areas of frozen section. 

Hobbs appears to be the only authority 
who advises the conservation of the uterus 
at operation, so that it may be used for the 
postoperative insertion of radium. AU 
the 33 CcLses collected from the literature 
were treated by surgery in the first instance. 
Only 3 cases were abandoned as beyond 
surgical aid. In several an inadequate 
operation w'as done, and in 2 cases the 
. abdomen was reopened and a more radical 
procedure carried out. In others , including 
Case 2 of this personal series, it was con- 
sidered that the disease was in an early 
limited stage and further surgery was un- 
warranted. It is impossible to say whether 
further surgery added an5dhing to the sur- 
vival of these few cases. Ten of the 33 cases 
had deep X-radiotherapy, i both before 
and after operation, and i in combination 
with intrauterine radium. 

Of the 10 cases treated by radiotherapy, 5 
were alive at periods varying from 6 months 
to 4 years, and 5 had died, all within 2 
years. Of the 23 cases treated by surgery 
alone, 6 were alive for periods varying from 
I month to 15 years, 7 had died all in under 
4 years, and in 16 the end result was not 
stated. From figures such as these it is im- 
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possible to draw any conclusions except to 
suggest that both forms of treatment will 
probably give poor results until the diag- 
nosis can be rnade more rapidly and with 
greater certainty. 

Summary. 

Four cases of carcinoma of the FaUopian 
tube are presented. Two cases (i and 4) 
are from the records of Middlesex Hospital, 
and are the only cases known to have 
occurred there during the past 25 years. 
The other 2 (Cases 2 and 3) have been under 
the care of members of the staff and have 
been followed up at this hospital. 

The recent hterature has been scrutinized 
and 33 reported cases anaJ)^ed. 

Several points emerge : 

1. The difficulty of diagnosis of the 
disease. 

2. The bad prognosis in almost aU cases. 

3. The inadequate surgery -to which 
many of the cases were subjected. 

4. The doubtful value of deep X-ray 
therapy. 

In none of the 4 reported cases was a cor- 
rect clinical diagnosis made, and only twice 
in the collected group of 33. 

The difficulty of preoperative diagnosis 
does not seem capable of resolution until the 
condition is more frequently borne in mind 
by clinicians, and doubtful cases in which 
symptoms persist after palliative treatment 
are subjected to laparotomy. Hystero- 
salpingography may occasionadly be of 
value in differential diagnosis. 

Radical surgery is imdoubtedly the best 
line of treatment. Mistakes in diagnosis 
after the abdomen has been opened can 
easily be rectified by opening aU Fallopian 
tubes removed and subjecting doubtful 
areas to frozen section. This procedure 
might also rule out the occasional case 
where the abdomen has to be opened for a 
second time to complete a radical clearance. 
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The value of deep X-rays is at best doubt- 
ful, as might be expected from the histo- 
logical nature of the growth. Sufficient 
cases, however, have not been treated and 
followed up for a final judgment to be 
reached on their efficacy. 

The suggestion is made that only by bear- 
ing the condition in mind in cases of unusual 
difficulty, early resort to laparotomy in un- 
responsive cases and employment of radical 
surgery in established cases, will the present 
high mortality be lowered. 

My thanks are due to Mr. Victor Bonney, 
Mr. L. Carnac Rivett, and Mr. W. R. Win- 
terton under whose care the patients were 
treated, for permission to publish this re- 
port; to the Bland-Sutton ■ Institute of 
Pathology for permission to make use of the 
pathological material; to Dr. G. D. Hadley, 
T. R. Pilkington and Dr. Japha for their 
help with the foreign literature; and to Mr. 
W. H. Cheavin for his photographs. 
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Fig. I. 


Case 

G. B.-X.. 


I. Showing at top right a somewhat hypertrophic mucous membrane. 
Centre and bottom shows invasion by solid areas of malignant cells. 



Fig. 3. 

Case 3. Showing invasion of the wall of the Fallopian tube by 
papillary carcinoma. 


G. B.-L. 














Fig. 5. 

Case 4. Normal atrophic uterus on right, with dilated left Fallopian 
tube filled with white necrotic growth. 

G. B.-L. 
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Weather Changes and Eclampsia 
BY 

N. S^VPEiiwV, B.A., M.B., Ch.B., Ph.D., F.R.S., S. Africa. 
Department of Pharmacology , University of Cape Town. 


Pre-ecla>ipsia is a relatively common 
disease of late pregnancy, while eclampsia, 
which supervenes in a few of these cases, is 
uncommon. The incidence of eclampsia 
varies greatly in different parts of the world 
(Dieckmann‘). In Cape Town the disease 
occurs more frequently than in most other 
centres. 

There is generally believed to be a 
seasonal incidence for eclampsia, and many 
obstetricians are of the opinion that a 
change in the weather is one factor which 
may be of importance. According to 
Dieckmann sudden meteorological changes 
may cause eclampsia in the susceptible 
individual. ArnelP recently stated that 
local atmospheric changes seem to furnish 
the only obvious common factor where 
eclampsia occurs in groups after long 
intervals without a* case. Meteorograms 
studied at the time of onset of seizures of 
antepartum eclampsia showed that in 83 
per cent (62 cases) the onset coincided with 
a rising barometric pressure, a decreasing 
environmental temperature and a high 
degree of humidity. In 6 instances tropical 
electrical storms were also present. Theo- 
bald'' has pointed out that the toxaemias of 
pregnancy are rare in Siam, and that the 
incidence of eclampsia in Ceylon is perhaps 
the highest in the world ; yet the meteorolo- 
gical and living conditions are very similar 
in the two countries. 

The weather has not been claimed to have 
any causal significance but may precipitate 
the patient with pre-eclampsia into convul- 
sions or coma; this may result from con- 
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traction of the skin capillaries and a rise in 
blood-pressure while prevention of loss of 
heat and water would intensify the oedema. 
Abrupt changes in the physical milieu may 
accordingly require physiological adjust- 
ments beyond the capabilities of the abnor- 
mal individual. 

A study of reports in the literature reveals 
much contradiction in the meteorological 
factors considered to predispose to eclamp- 
sia. This is well shown in Table I, modified 
from Dieckmann. In some reports only a 
few cases were studied, and statements 
have often been made based on impressions 
rather than on proper scientific evidence. 

• It was of interest to study records in Cape 
Town because the incidence of eclampsia 
is high, especially in the winter months — 
July to September — and because there is 
the impression that weather changes play 
some part. The incidence in Cape Town 
for the years 1925-34 has previously 
been published"’ by Crichton^ and Gold- 
berg." The monthly incidence of eclampsia 
in Cape Town for the years 1938-42 is 
shown in Table II; the table shows what 
appears to be a seasonal incidence, although 
the incidence of antepartum cases alone 
does not show any striking difference over 
the various months. Dieckmann reported 
different months of prevalence for different 
regions of the earth. 

Since factors such as labour, operative 
procedures, et cetera, complicate intra- 
partum and postpartum eclampsia, only 
cases of antepartum eclampsia have been 
considered here. The records of 63 cases 
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Table I. 


Author 


Meteorological factors favouring eclampsia 


Das 

Sachweh 
Croom 
V. Konrad 
Goldberg 

Merletti and Grappa 

Tottenham 
Mitra and Ghosh 
Bradford 

Fuestner and Sargent 
Arnell 


> Temperature and humidity at a minimum 
Warm and moist weather 

Cold, rainy weather, with relative humidity high 
High humidity 
High humidity 

^No relation to temperature. Barometric pressure, humidity and electric charge 
of the air important 

Temperature low, humidity low (below 80 per cent) 

Maximum temperature important, humidity and rainfall unimportant 
Hot, wet climate 

Most cases correlated with the passing of a " cold ” front 
Decreasing temperature, rising barometric pressure, and high humidity 


Table II 

Peninsula Maternity Hospital. 



Jan. 

Total cases of eclampsia (White and coloured) 

Feb. Mar. April May June July Aug. Sept. 

Oct. 

Nov. 

• Dec. 

1938 

I 

2 

2 

3 

3 

I 

2 

4 

6 

0 

1 

I 

1939 

2 

0 

I 

I 

0 

2 

4- 

5 

4 

3 

I 

I 

1940 

I 

I 

2 

3 

2 

I 

3 

3 

I 

2 

' 3 

0 

1941 

I 

2 

I 

2 

2 

I 

6 

0 

4 

6 

0 

3 

1942 

3 

2 

I 

I 

I' 

2 

3 

I . 

I 

2 

2 

I ■ 

Totals 

8 

7 

7 

10 

8 

7 

18 

13 

16' 

13 

, 7 

6 





Cases of antepartum 

eclampsia 





1938 

I 

2 

I 

I 

2 

I 

I 

0 

I 

0 

0 

0 

1939 

I 

0 

0 

0 

0 

0 

2 

I 

2 

I 

0 

I 

1940 

I 

0 

0 

2 

2 

I 

I 

3 

0 

2 

3 

0 

1941 

0 

I 

"0 

I 

2 

0 

3 

0 

3 

2 

0 

2 

1942 

0 

2 

0 

0 

0 

I 

0 

I 

0 

^ 0 

0 

0 

Totals 

3 

5 

I 

4 

6 

3 

7 

5 

6 

5 

3 

3 


of this type admitted to the Peninsula 
Maternity Hospital during 1938-43 were 
available for study, of which 45 were 
coloured patients (22 primiparae) and 18 
were white (10 primiparae). An opportunity 
was taken while in Johannesburg (altitude 
5,740 feet) to study the records of 20 cases 
of antepartum eclampsia (white) admitted 
to the Queen Victoria Hospital during the 
period 1937-43. In each of the cases the 


time of onset of the first convulsion was 
known, and was studied in relation to the 
meteorological events (maximum and mini- 
mum temperatures, barometric pressure, 
humidity) for the day of onset and the pre- 
ceding 4 or 5 days. 

Weather charts prepared for 45 of the 
cases in Cape Town are presented in Fig. i- 
In each chart the variations in daily maxi- 
mum temperature are indicated at the top 
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of the record', the minimum temperature, being pven in the figures at the top or 
just below this, the barometric pressure at bottom of each meteorogram. 
the bottom of each record, and wet-bulb 

readings are indicated by a dotted line.. Conclusions. 

Weather charts for the 20 cases in Season in itself does not appear to be 
Johannesburg are shown in Fig. 2; in each associated with eclampsia (Fuestner and 
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Fig. 2. 

Meteorograms of 20 cases of Eclampsia. 
Queen Victoria Hospital, Johannesburg, 1937-43. 


case the ma.Kimum temperature readings 
are indicated by the heavy line, the baro- 
metric pressure by the dotted line, and the 
humidity by the interrupted line below. The 
vertical arrows show the time of onset of 
the first antepartum convulsion, the date 


Sargent') ; this is borne out by the figures 
for antepartum eclampsia in Table II. As 
far as weather changes are concerned 
correlation could not be found between the 
onset of antepartum eclampsia and the 
meteorological factors studied. Attempts 



WEATHER CHiVNGES IN ECLA.MPSLV 

at statistical analysis of the values for these 
factors for the day of onset and the 4 or 5 
days preceding- the attack failed to yield 
significant results. A study of the charts, 
revealing the synchronous daily variations 
in the meteorological events, also failed to 
show common coincidental changes pre- 
ceding the attack. The contradictory state- 
ments made by different authors further 
supports the view that some other factor 
must be sought to explain the onset and 
incidence of eclampsia, and the greater 
frequency of the disease in some centres 
than in others. 

Permission to study the records was 
obtained from Professor E. C. Crichton 
(University of Cape Town) and Professor 
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J. Black (University of Witwatersrand) to 
whom thanks are due. Lieut.-Commander 
S. P. Jackson kindly furnished the meteoro- 
logical data from which the charts were 
drawn and gave other valuable assistance. 
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BOOK REVIEWS 


" The Technical Minutiae of Extended Myo- 
mectomy and Ovarian Cystectomy." By Victor 
Bonney. London: Cassell & Co., 1946. Price 
30S. 282 pages. 

Most of us can recall reading at some time the 
preamble to myomectomy in Berkeley’s and 
Bonney’s " Textbook of Gynaecological Surgery,” 
and the lasting delight that its grave and beautiful 
language and unaSected sensibility gave, so that 
as the years went by one came to quote the passage 
again and again as a sort of testament of our 
common aims. It is no exaggeration to say that at 
least a whole generation in this country and the 
Empire owes much of nicety of technique and con- 
fidence in strategy to Berkeley's and Bonney's 
great book, and the few who have been privileged 
to be taught by Mr. Bonney in person at the height 
of his powers cannot help but know that they have 
been fortunate indeed above their contemporaries. 

The present book completes very perfectly the 
Textbook. Bonney is a Teacher. He has simplicity, 
invention and courage. Not the dry sticks of 
technical jargon rustle in his writings; his sen- 
tences have the true " clangour of bronze " 
that awakens response and memory. If his 
object has been to make conservative gynae- 
cological surgery widely practised by making it 
“ easy”, it seems to me that he has succeeded. 
Every difficulty, small or great, that he has en- 
countered since his gangling days is here demon- 
strated and overcome, although not even this 
author-artist can describe or depict the gentleness 
and deftness needed that operations of such 
extent and duration be safe or indeed possible. This 
is the one danger of this book. It is perhaps too 
much to ask that a book on the technical minutiae 
o£ such operative procedures as extended myo- 
mectomy include a short note on the wise use of 
plasma- or blood-transfusion, although, in the 
opinion of the reviewer, this would enhance its 
worth. For the rest, it is not possible to measure 
the praise and gratitude that is owing for this 
fine work or to do other than recommend its 
constant reading by every gynaecologist who 
claims, in Mr. Bonney’s words, to be one of the 
" small group of a great host whose marching cry 
is ' something better ’ ! ” 


This is an era when a declaration of high purpose 
is apt to be considered outnloded, immodest or 
insincer.e; when it seems to be taken for granted 
that the mastering impulse in medicine, too, must 
be wages and hours, a rate for a job. We have seen 
in our time the tradition of British craftsmanship, 
such as made our homes and our furniture the 
delight of the world, decline, and the mass-produced 
and jerry-built accepted by a public taste too 
debased for outcry. With schemes of. state 
medicine requiring the mass-production of special- 
ists,' with the wastage of the past six years yet 
unremedied and with a decline of competition and 
criticism threatening, a debasing of our standards 
of surgery may truly be feared. ' 

There is to be no time to stand and stare at the 
great craftsmen at their work and to learn 
beautiful surgery in leisurely apprenticeship. There- 
fore, Mr. Bonney’s book is our peculiar gain at this 
moment, and for the future may compare with the 
drawing-book of Sheraton or the case-books of 
Smellie as an unmatched exposition of the techni- 
cal minutiae of art and craft. 

Meave Kenny. 

“ A Pocket Obstetrics.” By Arthur C. H. 
Bell, M.B., B.S., F.R.C.S., F.R.C.O.G., 

Hon.M.M.S.A. London: J. & A. Churchill. 
148 pages. Price 7s. 6 d. 

This little book is produced. in the hope that it will 
be of help to general practitioners and midwives in 
their work, and. to students for revision purposes. 
Clearly it is to the last class of reader that it wi 
appeal most. In the busy days before the 
ing final examinations a small book which may 
carried in the pocket is appreciated by the stu en^^ 
It can be read at odd moments in train, tram 
bus. But it must be clear, reasonably full unci y ^ 
concise, dogmatic but with a discursive elemen ^ 
Its limitations must be obvious so that the rea 
is driven back to more comprehensive wor s 
order to fill in the gaps. It must not attempt ^ 
supplant the textbook. It must come from 
authoritative source. 

These criteria are satisfied in this 
The author’s authority is unquestione . 
approach and practice professedly largely 
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that of Queen Charlotte’s Textbook of Obstetrics, 
of which Mr. Bell is part author. 

It is perhaps surprising to find the Prague seizure 
advocated in breech delivery, that eggs and onions 
should be avoided during sulphonamide administra- 
tion, that Caesarean section should never be con- 
sidered in the treatment of placenta praevia unless 
the patient is in good condition. That there are, of 
course, two sides to every question is an under- 
graduate’s dilemma — particularly just before viva 
voce. Because his sense of proportion is not- yet 
developed he magnifies this dilemma, for himself 
Hence there is a need for sound, acceptable, ortho- 
dox teaching. Such the student will find in this 
little revision hook. It can be thoroughly recom- 
mended provided it is used for the purpose for which 
it is written — revision. 

The book is well and nicely printed on good paper 
and attractively bound. 

Anthony W. Purdie. 

“ A Practical Handbook of Midwifery and Gynae- 
cology for Students and Practitioners." By 
W. F. T. Haultain, O.B.E., M.C.. B.A., M.B., 
Ch.B., F.R.C.P., F.R.C.S., F.R.C.O.G.. and 
Clifford Kennedy, M.B., Ch.B., F.R.C.S., 
F.R.C.O.G. London; E. &S. Livingstone, 1946. 
3rd. edition, 388 pages, aos. 

This book is written with the avowed object of 
being of use to final year students, younger prac- 
titioners and those practitioners returning from the 
Forces who desire a concise up-to-date presentation 
of midwifery and gynaecology. In other words it 
claims to be a short textbook. 

The student does not always choose wisely the 
books he will read on any given subject. For this 
reason, at the beginning of a course of instruction, 
many teachers recommend a number of books from 
which the student may choose, according to his 
fancy, one or more from which he is bound to 
profit. 

There are many qualities which go to make the 
good textbook. It must provide the student with 
sufficient factual knowledge to enable him to pass 
his professional examination on its subject matter. 
But it should do more than this. It should help 
him to understand the subject, it should stimu- 
late him to think and reason (with himself at any 
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rate) about it. It should hint at fields of further 
study beyond the limits of the book itself to which, 
fired by the author’s enthusiasm, he may turn when 
the examination goal is passed. Coming too, as it 
should, from the leaders of a learned profession it 
should be well written. The true synopsis is 
another matter altogether. It fulfils a different 
function and is used in conjunction with a textbook. 

This book, in the reviewer’s opinion is a cross 
between a te.xtbook and a synopsis. It is written 
partly in tabular form and partly in staccato 
phrases or sentences. There must be few subjects 
within the student’s range of obstetrics and gynae- 
cology which are not mentioned. But it is very 
sketchy in many places. An example may make 
this clear. When the authors describe internal 
rotation in dealing with the mechanism of labour 
they refer to the work of Sellheim and of Moir. 
Their description of this is quoted in its entirety ; 
" If a cylindrical body capable of bending on its 
long axis unequally in different directions is forced 
.through a curved cylindrical paissage, it will rotate 
in such a way as to adapt itself best to that canal 
and to allow bending to occur with the maximum 
ease. Internal rotation results in the long diameter 
of the skull being brought into the long antero- 
posterior diameter of the outlet." The enquiring 
student is not likely to be satisfied. 

In the section devoted to the uses of X-rays in 
obstetrics and gjmaecology pelvic mensuration and 
shape are dismissed thus : ‘ ‘ When contraction or 
abnormal shape of the pelvis is suspected. X-ray 
examination may be most helpful. This applies to 
the false pelvis and to all levels of the true pelvis." 
There is no description of this use of X-rays in the 
chapter on contracted pelvis to justify the paucity 
of this description. 

One could continue to elongate the sketchy and 
unsatisfactory exposition of many sections. The 
book will appeal most to the somewhat indifferent 
student with a good memory. He will be able to 
combine what he has acquired from good clinical 
teaching with what he has crammed from 
this book. He may elude the vigilance of his 
examiners and be satisfied. But to confine his 
obstetrical and gynaecological reading to this book 
will be decidedly to his impoverishment. 

Anthony W. Purdie. 
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A meeting of the Council was held in the College House on Saturday, 
July 27th, 1046, with the President, Mr. Eardley Holland, in the Chair. 

Mr. William Gilliatt, C.V.O., M.D., M.S., F.R.C.S., F.RiC.O.G., 
was elected President to take office in September next. 


The following officers were also elected : — 
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In this Index and endeavour will be made, so far as conditions permit, 
to maintain an up-to-date record of all titles bearing on obstetrics and gynae- 
cology and the infant. The classification aims at making immediately available 
for the reader the titles under the various subject headings. In the majority of 
instances the title is obtained from the original publication. Where this has 
been impossible, the title has been obtained from the abstracting journal shown 
in brackets. Reprints will be welcomed and should be sent to the Editor. 

Any inquiries should be addressed to Miss D. F. Atkins, British Post- 
graduate Medical School, Ducane Road, London, W.12. 
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ANATOMY 

1. “ Classification of the human pelvis, with a preliminary note on the evolu- 
tion of the anthropoid or ultra-dolichopellic type of pelvis.” 0 . S. Heyns. 
Jotmi. Obstet. and Gynaecol. Brit. Emp., June 1946, LIU, 242-50. 

2. " Accessory optic tracts in the human foetus. ” E. R. A. Cooper. Brain, 
1946, LXIX, 45-g. 


PHYSIOLOGY 

3. ” The fetal circulation is identical with the venous circulation of the adult 
male and female.” L. Drosin. Atner. Jotirn. Surg., May 1946, LXXI, 64^3^' 

4. ‘‘ Involution of tissues in fetal life.” A. T. Hertig.' Journ. Gerontology, 
January 1946, 1 , 96-117. 

5. " The inactivation of pitocin and pitressin by human pregnancy blood. 
R. A. Woodbury, R. P. Ahlquist et al. Journ. Pharm. Exper. Therap., Apnl 
1946, LXXXVI, 356-65. 

6. "The action of adrenaline on the excised human uterus: with a short 
additional note on the action of quinine.” J. A. Gunn and C. Scott Russell. 
Journ. Obstet. and Gynaecol. Brit. Emp., June 1946, LIII, 205-11. 

7. "Oral basal temperatures and ovulation.” Editorial, review. Journ. 
Amer. Med. Assoc., May 4th, 1946, CXXXI, 32. 

8. "The menstrual cycle and creatine-creatinine excretion.” G. A. Maw. 
Biochem. Journ., 1946, XL. proc. x.xxvii. 

9 - ‘‘A study of normal and abnormal menstrual function in the Auxiliary 
Territorial Seiv'ice.” C. M. Drillien. Journ. Obstet, and Gynaecol. Bnt. Emp., 
June 1946, LIII, 228-41. 
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PREGNANCY 

Norm.\l 

Physiology 

10. " Haemoglobin values in {cmalc workers.” D. T. Davies, E. B. Gunson, 
A. Matheson and JI. Pyke. Joiirn. Obstet. and Gynaecol. Brit. Emp., June 
1946, LIII, 260-8. 

11. "Calcium and phosphorus metabolism in pregnancy; a survey under 
war and post-war conditions. Preliminary communication ” E. Obermer. 
Journ. Obstet. and Gynaecol. Brit. Emp., June 1946, LIII, 269-77. 

Diagnosis 

• 12. “ Un test chronaximetrique rapide et precis de la gravidite.” (A rapid 
and accurate chronaximetric test for pregnancy.) P. Chauchard and R. Lecoq. 
Ann. Biol. Clin., June 1946, IV, 167-74. 

13. " Les signes sympathiques de la gestation.” (Subjective signs of preg- 
nancy.) M. Riviere and Soulignac. Gynec. el Obstet., Paris, 1946, XLV, 
96-109. 
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pregnancy.” S. L. Robbins, F. Parker and W. C. Doyle. New England Journ. 
Med., June 13th, 1946, CCXXXIV, 784-7. 
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Gynecol., May 1946, LI, 722-5. 

18. "friedman test for pregnancy: factors affecting reliability.” Journ. 
Atner. Med. Assoc., May 25th, 1946, CXXXI, 354. 

Duration 

19. " The duration of gestation, with special reference to the calculation of 
the date of delivery from basal temperature graphs.” P. Tompkins. Amer. , 
Journ. Obstet. and Gynecol., June 1946, LI, 876-9. 
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and I. Sutherland. Journ. Obstet. and Gynaecol. Brit. Emp., June 1946, LIII, 
278-84. 
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April 1946, VII, 69-76. 

22. "A note on the amount of radiation incident in the depths of the pelvis 
during radiological pelvimetry.” J. H. Martin and E. Rohan Williams. Brit. 
Journ. Radiol., July 1946, XIX, '297-8. 

Nutrition 

23. " Recommended dietary allowances, revised 1945.” National Research 
Council (U.S.A.) Nutrition Board. Nutr. Rev., 1945, III» 287-8. {Nutr. 

' Abstr. Rev., April 1946, XV, 737.) 

24. "Dietary requirements in human pregnancy and lactation: a review 
of recent work.” R. C. Garry and H- 0 - Wood. Nutr. Abstr. Rev., April 1946. 
XV, 591-621. 
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26. ” Findings on examinations of newborn infants and infants during the 
neonatal period which appear to have a relationship to the diets of their mothers 
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Abstr. Rev., April 1946, XV, 754). 

Abnorsial 
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28. " Individual blood differences in relation to pregnancy, with special 

reference to the pathogenesis of pre-eclamptic toxemia.” J. G. Hurst, H. C. 
Taylor, jnr. and A. S. Wiener. Blood {N.Y.), May 1946, 1 , 238-46. , 

29. " The relation of arterial blood pressure to successive pregnancies among 
a rural population in Ceylon.” G. H. Cooray. hidian Med. Gaz., December 

1945, LXXX, 614-6. 

30. “ Meat in nutrition. 15. Characteristics of gestational performance in 
albino rats fed a diet containing dried autoclaved pig's muscle.” W. A. 
Himwich. Iowa State Coll. Journ. Sci., 1944, XIX, 23-5. {Nutr. Abstr. Rev., 
April 1946, XV, 732). 

31. ” Causes of prematurity. VI. Influence of toxemia on the incidence of 
prematurity.” E. W. Brown, R. A. Lyon and N. A. Anderson. Amer. Journ. 
Dis. Childr., April 1946, LXXI, 378-86. 

32. ” Effects of pyridoxine on nausea and vomiting of pregnancy^ results of 
treatment of 40 patients.” W. M. Siibernagal and O. P. Burt. , Ohio State 
Journ. Med., 1943, XXXIX, 1113. {Nutr. Abstr. Rev., April 1946, XV, 762). 

33. ‘‘ Studies pointing toward an antitoxin for late pregnancy toxemia.” 
Editorial. Amer. Journ. Obstet. and Gynecol., May 1946, LI, 734-5. 
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35. “Placental infarcts.” S. Gold. McGill Med. Journ., April 1946, XV, 
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36. “Further studies on the estrogen-progesterone treatmeiit of habitual 
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, of the British Empire Publishing Co., Ltd., U)j0-ig.}.6. 


Dr. Eden's conne.xion with our Journal was a long and intimate one. He 
contributed a characteristic Critical Review to the first volume published in 
igo2 and thereafter maintained the keenest interest in its progress. He 
served at various times as a^ member of the Editorial Committee and edited 
the Journal for two years, 1904-5. 

Having joined the Board of Directors in 1920, he was elected Chairman 
ten years later and continued in that office until his death. During this long 
period of sixteen years he guided the policy of the Journal with a sure hand 
and in taking leave of him and placing on record their appreciation of his 
services, his colleagues on the Board are very conscious that they have lost 
a Chairman whom it will be difficult, if not impossible, to replace. 

Daniel Dougal 


Thojias W^s Eden was bom in 1864 the son of Alfred Thomas Eden, of 
'vas educated privately and at the University of Edinburgh, 
Ei'c ^ ^ M-B. in 1888. In his student days he was marked for 

pie y an is power of rhetoric. He was a brilliant student, gaining 
graduating with first class honours. In addition he gained 
y 5 Ettles Scholarship, awarded to the most distinguished 

^ ® ° the James Scott Scholarship for the greatest 

Midwifery and Gynaecology. He was well-loved by his 
T ^ ^ made friendships which continued throughout his life. 

TTnhf j awarded the Leckie Mactier fellowship of Edinburgh 

' hw cmA • ^ complete his equipment for a distinguished career 

n Leipzig and Birmingham. In 1891 he pro- 

Pr. 1 n ' ’ honours, and later added the Fellowship of the 

Koyal CoUege of Physicians of London and of the Royal College of Surgeons, 
Edinburgh to his distinctions. He firet joined the staff & the Chelsea 
pi al for Women in 1898 as a resident surgical officer and later as 
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assistant surgeon. His first published paper in i8g6 was a " Study of the 
Human Placenta ", which attracted considerable notice. He conhnued to 
devote all his energies to his speciality and in igo6, when he was on the 
Staff of Charing Cross Hospital, Queen Charlotte’s Hospital, and the Chelsea 
Hospital for Women, he published his Manual of Midwifery and displayed 
his great gifts as a teacher. Among his colleagues at his three hospitals 
were such men as Fairbairn, Gow, Corhyns Berkeley and Victor Bonny, 
Teaching was his great love and he attracted many students to his clinic at 
Charing Cross Hospital. 

He was examiner for the Conjoint Board and to the Universities of 
Oxford, Cambridge, Edinburgh and Leeds, and students recall him as one 
of the small number of examiners who "teach as they examine." His 
influence upon medical teaching and the progress of midwifery in this 
country was therefore great. He was one of the first to preach the concept 
of labour as a surgical matter than as a medical procedure.* 

During the first World War he served as a major in the R.A.M.C. 

He was concerned in the foundation of the Royal College of Obstetricians 
and Gynaecologists in igag, being a Founder Fellow, and Member of the 
First Council. He was also President of the Section of Obstetrics and Gynae- 
cology of the Royal Society of Medicine, and in ig 30 became President of 
the Royal Society of Medicine itself, being only the second obstetrician to 
fill this position since the inception of the Society. 

He also served on the Governing Body of the British Postgraduate 
Medical School. At the time of its foundation in ig35, as a member of the 
Joint Council of the National Birthday Trust, he was one of the committee 
which in that year drew up a scheme for a National Midwives Service 
designed to improve the status and training of the midwife. 

Dr. Eden’s best known work is his Manual of Midwifery, which has gone 
through seven editions. In igii he wrote a Manual of Gynaecology and 
in igi6, in collaboration with Mr. Cuthbert Lockyer, his colleague at 
the Charing Cross Hospital, he wrote the monumental Gynaecology for 
Students and Practitioners which went to four editions. 

Early in its career, he became a Director of The Journal of Obstetrics 
and Gynaecology of the British Empire, and continued to serve it as Chair- 
man of the Editorial Committee until the time of his death. 

Until the end of his life, although in retirement in Devon, he continued 
to serve the ideals of his profession on many committees, bringing to his 
work, dignity, moral courage, integrity and profound commonsense which 
commanded the respect and affection of all who worked with him. 

His modesty and wisdom were reflected in his writings and his life', and 
his death leaves a sad gap in the affections of his many friends and 
colleagues. 

In igoo Dr. Eden married Miss May Bain of Cockermouth, who survives 
him. 
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Lecture 1 ; Introduction; Technical Considerations in Pelvimetry and Cephalometry. 


Introduction. 

After paying tribute to Dr. J. T. Ingleby, 
physician and accoucheur in Birmingham 
in the earlier part of the eighteenth century, 
and comparing the incidence and import- 
ance of pelvic contractions in his day and 
in this, &e lecturer proceeded as follows ; 

Nine years ago, when the Nuffield Unit 
of Obstetrics and Gynaecology was 
founded in Oxford, the opportunity arose 
of undertaking a comprehensive investiga- 
tion of the value of radiology in forecast- 
ing the course of labour, and to this end, 
I was able to have incorporated in the new 
labour ward suite a self-contained X-ray 
room of generous size. Hitherto, it seemed 
to me, the use of radiology for antenatal 
and intranatal diagnosis had suffered from 
two faults; firstly, there had too often been 
a lack of co-operation between the radio- 
logist and obstetrician so that neither fuUy 
appreciated the needs and difficulties of the 
other; and secondly, there was — and, I 

* The first of two Ingleby Lectures delivered at 
the University of Birmingham, May 1946. The 
second lecture, “Forecasting the course of 
labour,” wiU appear in the next issue of the 
Journal. 


believe, still is — too much reliance placed on 
what might be termed an impressionistic 
interpretation of the radiograph, with 
opinions based on general appearances 
rather than on precise data concerning the 
dimensions of the maternal pelvis on the 
one hand and of the foetal head on the 
other. On these lines there was little hope 
of scientific progress, nor was it possible for 
the methods, such as they were, to be 
adequately explained in writing or easily 
taught by word of mouth. 

In this investigation I resolved to under- 
take the technical side of the radiological 
work myself — not because I consider that 
obstetricians in general should so engage, 
but because I wished to make a serious 
study of the various methods of pelvimetry 
and to learn for myself their relative merits 
and the possible* sources of error. More- 
over, in the proposed experimental work 
it was necessary to know beyond doubt 
that the radiographs were secured wth the 
patients correctly positioned and with the 
necessary adjustments accurately made. 
Nearly 800 patients have now passed 
through my hands, and although the com- 
bined role of radiologist and obstetrician 
has been heavy, it has enormously added 


487 





JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


488 

to the interest and, I believe, to the value 
of the work. It has also enabled me to 
develop several small but useful modifica- 
tions to the standard method of pelvimetry 
which will presently be described. 

I now welcome this opportunity of pre- 
senting an account of this long-term 
research and, particularly, of placing 
before you, for what it is worth, a new 
system by which the obstetric value of the 
pelvis may be assessed with relative ease 
and with a fair degree of accuracy. 

Technical Considerations. 

To discuss in detail the various radio- 
logical methods of pelvic examination'*' is 
beyond the scope of these lectures nor is it 
possible to do more than acknowledge the 
magnificent work of Caldwell and Moloy®, 
D’Esopo^® and others on the variations'of 
pelvic formation and their significance. It 
is enough to say of 3 or 4 reliable systems 
of pelvimetry I have no doubt that for 
routine work in a busy hospital the iso- 
metric method — associated particularly 
with the name of Herbert Thoms' of New 
Haven — is the first choice. In it a scale is 
incorporated in each film so that the obstet- 
rician himself can measure what he will, 
and can do so without need for arithmetical 
calculation or reference to correction tables. 
Moreover, as will be shown, certain simple 
pieces of apparatus can be constructed, 
and fixtures added to the X-ray plant, by 
which the taking of th'e films is greatly 
simplified. The methods are these. 

Lateral projection. The lateral view of 
the pelvis is by far the most important of 
any single radiological examination, both 
on its own account, and because informa- 
tion gained enables the patient to be 
correctK' positioned for subsequent exam- 
inations, 

‘ See references, i, s’, 3, 4, 5, 6, 7, S and g. 


The radiograph is obtained with the patient 
standing erect, and with the X-ray tube at not 
less than 4 feet range from the film. If a stationary 
(Lysholm) grid is used, 4 feet 3 inches is a con- 
venient distance; if the thicker Potter-Bucky grid 
is used 4 feet 6 inches should be the minimum. I 
have found it possible to simplify the technique by 
attaching to the upright screening stand two mov- 
able wooden pegs against which the patient presses 
her anterior superior iliac spines. One of these pegs 
is attached to, and moves up and down with, the 
fiim-cassette holder; the other has an independent 
vertical movement to suit the height of the 
patient (Fig. i); the precise size and position of 



Fig. I. . . 

Position for lateral pelvimetry showing 
against which the patient presses her an 
superior iliac spines (see text). 

the pegs have in the first instance been 
calculated to ensure the correct positioning 
average patient. By this simple expedient t r^^ 
of the bugbears of lateral radiography are a on^^^ 
eliminated ; the patient assumes the true a e ^ 
position, she remains motionless during exp ■ 
and the X-ray tube is automatically 
over a selected centre of the pelvis (ideally 
spines of the ischium). There is the further 
tage that, with the patient immobilixed, ^ 
. milliampereage may be reduced and exposure pw 
longed, thus greatly lessening the strain on t 
tube. After positioning, a metal rod moonte o 
a firm stand is placed between the patient s 
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Plate I. 

Lateral pelvimetry, showing measuring-rod in position. 

c. u. 
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so that a centimetre measure rests alongside the 
cleft of the buttocks. A scale equally magnifietl 
with the pelvis in tlie sagittal plane is tlius 
impressed on the resulting film (Plate 1). 

If the patient has been correctly 
positioned tlie resulting radiograph should 
show two acetabulae nearly superimposed, 
and the spines of the ischium quite super- 
imposed. The erect standing posture makes 
exact positioning much easier, for a side- 
ways tilting of the pelvis — a common fault 
in lateral radiography — is thereby reduced 
to a minimum. Even if the patient is in 
labour she can usually be encouraged to 
stand; but if that is not possible, use can 


sacrum; (0) tlie size and shape of the 
sacro-sciatic notch; (7) the length of the 
lower antero-posterior diameter (from 
the lower inner margin of the pubic 
symphysis to the tip of the sacrum); (8) 
the length of the posterior sagittal diameter 
of the outlet (from the midpoint of a line 
joining the ischial tuberosities to the tip of 
the sacrum). 

Supero-inferior projection. A second 
picture is ’a supero-inferior, or “plan”, 
view of the pelvic inlet, and is obtained by 
placing the patient on the X-ray table in a 
reclining position (Fig. 2). 



Fig. 2. 

Position for supero-infftrior projection pelvimetry 


be made of a positioning apparatus similar 
to that already described, but adapted for 
the horizontal lateral position. - 

The lateral picture gives exact informa- 
tion of the brim conjugate which no other 
view can give. It also shows ; (i) the true, 
and the false promontory (if present) ; (2) 
the inclination of the pelvic brim ; (3) the 
relation of the foetal head to the brim, and 
the degree of the engagement; (4) the bi- 
parietal diameter, or some other diameter 
from which the bi-parietal may be esti- 
mated; (5) the length and shape of the 


This method of obtaining the outline of the 
pelvic brim is well established, but unless precau- 
tions are taken to ensure that the plane of the brim 
is parallel to the table (or, alternatively, that suit- 
able compensation is made for any angulation, as 
in Thoms's original method), results may be mis- 
leading. It is often stated that the patient has been 
correctly positioned if in the resulting picture the 
superior and inferior pubic rami are superimposed, 
thus obliterating any vierv of the obturator fora- 
mena. In general, this is true, but there are t\-pes 
of pelves whose conformation is such that the 
superior and inferior rami do not become sutler- 
imposed even with correct positioning; this is seen 
especially when there is a wide pubic arch. The 
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pelvic brim is usually rendered parallel, or nearly 
parallel, to the table when the back-rest is at an 
angle of 35 degrees, and the patient's lumbar region 
is in a position of lordosis. 

For greater accuracy the following method has 
been developed. When the previous lateral radio- 
graph was made, a small metal marker was fixed to 
the skin over the sacrum at the approximate level 
of the posterior superior iliac spines; in the resulting 
picture the angle formed by the lines joining the 
upper margin of the symphysis pubis to the marker 
on the one side, and to the posterior extremity of 
the brim on the other, was measured. A series 
of half -circle wire hoops is now at hand; each hoop 
is shaped to touch the skin marker behind, and the 
upper border of the symphysis pubes in front 



40 inches distant from the film (I use 47 inches) and 
centred inches posterior to the upper margin 
of the symphysis pubis. After the exposure the 
patient leaves the table and the scale is impressed 
on the film in the following manner. A thin lead 
sheet, perforated at centimetre intervals, is 
placed above the table at a height corresponding 
with the position previously occupied by the brim 
of the pelvis. (This height is conveniently deter- 
mined at the time of the first exposure by record- 
ing with a drop-line the distance from the X-ray 
tube to the upper border of the symphysis, allow- 
ing for any table-sag caused by the patients 
weight.) A second flash exposure is now made, and 
the centimetre marks, correctly magnified, are thus 
superimposed on the film (Plate II). 



Fig. 


Diagram illustrating the use of the half-circle wire hoop to ensure that 
the pelvic brim is rendered parallel to the top of the radiographic table 

(see text). 


From the front of the hoop an arm extends up- 
wards making an angle with the vertical which, 
in different hoops, varies from 10 to 35 degrees. 
When the supero-inferior radiograph is to be made, 
the hoop with an angle corresponding to the angle 
previously measured on the lateral radiograph is 
selected, and is applied to the points mentioned; 
the patient — or. more accurately, the patient’s 
pelvis — is then positioned until the arm of the wire 
hoop points vertically upwards. With the pelvis 
in this position the brim is necessarily rendered 
panillel to the table (Fig. 3). 

The e.xpoaure i.s made with the tube at least 


In recent years, Thoms” has shg y 
altered his method. As in the desenp 10 
given above, he now aims at positioning 
the patient so that the pelvic brim (nn 
consequently also the perforated plate) is 
always parallel to the table top. Instea 
of the uniform centimetre scale, it now 
becomes possible to introduce a senes 0 
scales (Plate III). One of these is a true 
centimetre scale and is used as before or 
the measurement of the brim. When, how 
ever, landmarks at levels below the brim 






Plate IV. 

Modified position for measuring, in a patient 
at term, the available transverse diameter 
of the brim, and the bi-spinous diameter. 

c. M. 
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are to be measured — for example, the bi- 
spinous diameter — the difference in level 
from the brim must first be determined by 
reference to the lateral radiograph, where- 
upon the appropriate supplementary or 
corrected centimetre ” scale* shown in 
the supero-inferior radiograph can be 
selected for the measurement in hand. The 
method removes the necessity for matlic- 
matical calculation or reference to correc- 
tion tables, and it thus greatly reduces the 
work necessary for obtaining the measure- 
ments from the film. It has definite 
advantages over Thoms’s earlier tech- 
nique. 

Modification for patients at term. If the 
woman is near term, the radiograph 
obtained by the above method tends to be 
of poor quality; although the brim can be 
discerned, the ischial spines— important 
landmarks — are usually obscured. Better 
pictures are obtained if the patient is 
examined in the dorsal position with a pad 
under the small of the back to cause 
lordosis. In this position the ischial spines 
are more easily identified and the bi-spinous 
dia,meter measured, although the shape of 
the brim is lost because of the considerable 
foreshortening of its antero-posterior 
dimensions (Plate IV). This disadvantage 
is however not so grave as might be sup- 
posed, for, by calculation, the particular 
transverse diameter which has most obstet- 
ric significance — the Available Transverse 
as I like to call it — can still be measured 
with fair accuracy. This is the diameter 
that intersects the conjugate at mid-point; 
its significance will be discussed in a later 
section. 

When the patient is in the dorsal position the 
measurement of any brim diameter is a difficult mat- 


*The supplementary scales are plotted in the 
first place by dummy experiment; once made they 
are sufficiently accurate for all ordinary clinical use 
so long as a constant target-film range is employs^. 
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ter. The av.ailable transverse diameter is identifi- 
able only because of the fortunate finding that 
its position very closely corresponds with that of 
a line joining points a mm. posterior to the posterior 
acetabular margins. A small correction is neces- 
sary if the posterior sagittal dbmeter is unusually 
.short (the so-called " android ", or wedge-shaped 
brim), or unusu.illy long. Both these conditions 
can be diagnosed from the lateral radiograph by 
noting the position of the posterior margins of the 
acetabular cups relative to the sacrum — near in 
the one c.ase and distant in the other. In the 


'A 



jB 

Fig. 4. 

Method of measuring the depth of the available 
transverse diameter of the brim from the top of 
the pubes, and hence from the level of the scales. 

AB is drawn to mark the position of the tip of the 
coccyx relative to the symphysis pubis as seen in the 
antero-posterior radiograph. From mid-point E of the 
conjugate CD a line EF is drawn vertical to AB. CF 
then gives the required measurement. 

former, the available transverse diameter occupies 
a position 2 or even 3 mm. further forward than 
the position above stated, and in the latter it is 
2 or even 3 mm. further back. The scale is intro- 
duced as in the standard method. The measure- 
ment of the level of this diameter below the top of 
the pubis (and hence below the level of the scale) 
is explained in connexion with Fig. 4. No claim 
of high accuracy can be made when this rough 
and empirical method is used; nevertheless, when 
the measurements obtained by the two techniques 
of brim pelvimetry are compared it is seldom that 
a discrepancy of as much as 2 or 3 per cent is 
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encountered. In practice, the information given 
by the second method is therefore usually sufficient 
for the purpose in hand. 

There is another objection to the use of 
the standard method when pregnancy is 
far advanced. When the patient is placed 
in the reclining position the fundus of the 
uterus is, relative to the pelvis, very close 
to the X-ray tube. Now, since the inten- 
sity of radiation varies inversely with the 
square of the distance, it follows that Ihe 
foetal part occupying the uterine fundus — 
normally the breech — receives an exces- 
sively heavy exposure, and one which, for 
all we know, may be harmful to the foetus. 
This is avoided by the modification des- 
cribed. 

Pubic arch measurement. The third 
picture concerns the pubic arch. In the 
usual antero-posterior view of the pelvis 
the shadow of the arch is greatly fore- 
shortened, and its measurement is then 
little more than guesswork. In the Chas- 
sard-Lapine*“ technique the patient sits on 
the film casette and bends well forward 
while the tube is centred vertically over the 
ischial tuberosities. By this means the 
pubic arch is made to lie approximately 
parallel to the film, and distortion is almost 
eliminated. 

The following modification has been evolved 
which is more convenient for the pregnant woman. 
The patient sits on a specially constructed box in 
which there is an obliqile slot to hold a cassette 
for 6x4 inch-size film (Plate Vj. Matters 
are so arranged that when she assumes a com- 
fortable sitting posture the ischial tuberosities slide 
into a groove, thus correctly positioning the pelvis 
and, at the same time, ensuring that the pubic 
arch lies approximately parallel to the plane of 
the film. If desired, the patient can be still more 
accurately positioned by an adaption of the marker 
technique already described; but in practice this 
has not been found necessary. Exposure is made 
from behind, with the X-ray tube obliquely tilted 
;o th.it its rays impinge on the film at a right 


angle. The smallest possible diaphragm is used 
in the X-ray tube to obviate the need of using a 
stationary grid to cover the film (Plates VI and 
VII). 

There are various ways of measuring the 
radiograph of the arch. The most obvious 
is to measure the distance between the 
ischial tuberosities. Unfortunately, these 
points are indefinite, and some arbitrary 
means must therefore be adopted for their 
identification; thus, Rphan 'Williams 
recommends measuring from the lateral 
margins of the obturator foramina. 
Another method is to place a circular disc, 
representing the size of the foetal head, in 
the span of the arch, and then to measure 
the wasted space between the foetal head 
and the lower border of the "symphysis 
pubis ; by this means a useful indication is 
obtained of the obstetric value of the arch. 
This method has been tried in the Oxford 
investigations, and has also been de- 
veloped independently by Dewar of 
Dumfries, and Morris and Whittaker of 
Ayr. The simplest method is to measure 
the arch-angle. Unfortunately, the limbs 
of the arch are often curved and this has 
led to varying definitions of the arch-angle 
by different workers. In my own work I 
have adopted the definition urged by 
Nigholson. The lower border of the sym- 
physis is identified, and a spot selecte 
exactly between the two pubic bones > 
this point lines are drawn to touch e 
pubic rami where they project furt es 
inwards — usually in the neighbourhood 0 
the ischial tuberosities. The angle between 
those lines is then measured. 

Summary. By those 3 radiographs all 
the important pelvic measurements can e 
determined. In each picture the need tor 
arithmetical calculation has been elirnm- 
ated; the methods are, in short, devised 0 
reduce the examination to the simp es 
possible form compatible with the accur- 




BaiUierc, Tindall & Cox 
Plate VIII. 

E.xamplc of cephalometry in the case of a breech 
presentation. 
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acy required for clinical work. Here it may 
be added that there is evidence that the 
pelvic dimensions themselves vary slightly 
according to tire position of the patient, 
for e.xample, whether erect or recumbent, 
and it is therefore important that the tech- 
nique used should be constant. 

Time of examination. The e.xaminations 
are best made in the last weeks of preg- 
nancy, partly because it is unwise to sub- 
ject an early embryo to heavy and repeated 
radiation, and partly because the size of 
the foetal head and its relationship to the. 
brim can then be estimated. In the post- 
natal period pelvimetry may again be of 
value, for an e.xplanation may then be 
forthcoming for some une.xpected difficulty 
that has arisen during the course of labour, 
and the information so obtained may give 
material help in deciding treatment on a 
future occasion. 

CEPHAI-OMETRY. 

Thus far pelvimetry only has been con- 
sidered; let us now turn to cephalometry. 
Obstetric disproportion means an unfavour- 
able relationship of the foetal head to the 
maternal pelvis, and it is therefore 
illogical to study the one without the other. 
Now, in size, shape and plasticity, foetal 
heads vary to a surprising extent. Further, 
the foetal head is an awkward object to 
measure by X-rays, particularly as it some- 
times lies free above the brim and inclined 
to one or other iliac fossa. But the diffi- 
culties are not so great as to make cephalo- 
metry worthless; and although precision 
cannot always be attained, it is usually 
possible to state a measurement below 
which the shortest diameter of the skull (the 
suboccipito-bregmatic, or the biparietal) 
must lie. This, in itself is information of 
considerable value. 

The shortest diameter of the skull is 
chosen for this work because, as pointed 
out by Reece," it is the one always seen- on 


the radiograph, whereas tlie longest 
diameter is revealed only if the long axis 
of the head happens to lie at right angles 
to the direction of the rays.* The measure- 
ment is generally obtained from the lateral 
picture, but if the view of the head is 
unsatisfactory, help may also be obtained 
from examination of the supero-inferior 
’picture of the pelvic brim, allowance being 
made for any difference of level of the re- 
(piired diameter of the head from the level 
of the centimetre scale. In the case of a 
breech presentation, cephalometry is con- 
veniently made with the patient standing 
erect, and with the tube at 4 feet 6 inches 
. distance from the film. The abdomen is 
palpated and the patient positioned to 
bring the foetal head into a " tangential ” 
position ; the patient herself then holds the 
centimetre measure directly over the mid 
point of the head (Plate VIII): 

If the biparietal diameter can be clearly seen — 
and very often it is — one is safe in stating its 
measurement. Next best is the suboccipito-breg- 
matic diameter. If, however, an oblique diameter 
only is visible, one is left in some uncertainty 
regarding the size of the head, and all that can be 
said is that the biparietal diameter will be less 
than the visible shortest diameter. Exceptions to 
this are very few. Reece assumes that the bi- 
parietal and the suboccipito-bregmatic diameters 
are equal. In a long series of measurements I 
have found that this is not invariably true; 
sometimes — especially in the case of soft skulls 
— ^the suboccipito-bregmatic is greater than the 
biparietal diameter (rarely by as much as 5 
millimetres); while sometimes — especially in the 
case of well-ossified skulls — there are decided 
parietal bosses causing the bi-parietal to exceed 
the suboccipito-bregmatic diameter (again rarely 
by as much as 5 millimetres). For the present 
purpose it is unfortunate that there should be any 
uncertainty about these measurements; but there 
does not appear to be any other simpler method of 

* Compare the shadow of an egg. The long axis 
is shown only when the egg is in a certain position, 
the shortest diameter is shown in every position. 
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cephalometry, and vve must therefore continue to 
use the bi-parietal diameter as the best available 
indicator of head size. 

In my work I have, so far as possible, always 
checked the radiographic estimation of head size 
by clinical measurement after birth, and after 
moulding has passed off. Measurement is made 
by lightly grasping the head from side to side and 
measuring the bi-parietal diameter with engineers’ • 
callipers; the span is then read off on a ruler. 
Obstetric callipers are much too inaccurate for 
this work. Personal measurement is necessary, for 
different observers may not agree to within i, 2, 


and Calkin'^ state that this averages 2.5 
mm. (i/io of an inch) per week. 5 Iy 
own practice is to allow 2 mm. per week. 
I am influenced in selecting this smaller 
figure because of the observed rate of 
growth of the infant’s head in the neonatal 
period (Fig. 5). 

Moulding of the head. Moulding of the 
head is, of course, a matter of highest 
importance. When the head is measured 
at birth, and again 24 hours later, it is 
usual to find that the biparietal diameter 
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Fig. 5. 

Growth of an infant’s head after birth (bi-parictal diameter in 
centimetres). The slight irregularity on the 14th day was 
presumably caused by an error in measurement. 


or even more millimetres of the exact dimension. 
This is partly because of the inconstant pressure 
applied to the head, which will, in the case of a 
soft mouldable head, appreciably alter the read- 
ings. 

Groivth of the foetal head. If radio- 
graphic e.\aniination has been made before 
term, it i.s necessary to allow for the sub- 
sequent growth of the head. Scammons 


has increased by i or 2 millimetres. Some- 
times the difference may be 4, 5' 
more millimetres; but in these cases the 
head is less well ossified than normal, an 
can be readily altered in shape even by 
finger pressure (Plate IX). 

This matter of moulding is held by some 
to nullify the value of cephalometry and to 
frustrate any serious attempt at predict- 




Plate IX. 


liaillierc, Tindall & Cox 


Left : Moulding of an infant’s head half an hour after delivery. Right : The same 
infant 3 days later. (The skin outline, lost in reproduction, is indicated by dotted 

lines.) 
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ing the course of labour. I do not agree 
with these sweeping statements. It is 
common knowledge that good moulding 
will greatly facilitate the progress of 
labour in a case of borderline dispropor- 
tion. But there is another side to the 
question. While moulding will at times 
enable a seemingly impossible obstacle to 
be overcome, remarkable happenings of 
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revealing pelvic type, radiology will often 
indicate when moulding will, and when it 
will not, be an effective factor. Again, 
moulding is safe only when it is moderate 
in degree ; and there is a point beyond 
which it endangers, the foetal life. It is 
often effective in tlie case of the small 
foetus, but is less effective or safe in the 
case of the post-mature foetus with a well- 



Tracings of radiographs showing progress of labour in a rachitic 
flat pelvis with obstetric conjugate of 8.3 cm. (3.3 in.). 

A. Before labour. B. Early in labour (ii a.m.) . C. I.ate in labour 
(3.30 p.ni.) . Delivery was spontaneous after a labour of aa hours. 
The baby weighed 6 lb. ii oz.. the bi-parietal diameter measured 
(approximately) S.Scm. 


this nature are encountered almost exclu- 
sively in connexion tvith a pelvis that is 
contracted in but one dimension, as for 
example, the rachitic pelvis with its 
flat brim (Fig. 6). Moulding is not so 
conspicuously effective in enabling the 
resistance offered by the generally-con- 
tracted pelvis to be overcome. Now, by the 


ossified heajd, or with a biparietal diameter 
of 9.5 cm. or more. To some extent, the 
degree of danger likewise depends on pelvic 
type, being least in the rachitic with its one- 
dimensional compression, and most in the 
generally-contracted pelvis with its cir- 
cumferential compression. 

When one attempts to predict the course 
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of labour one assumes that reasonable 
moulding will take place; but for the 
reasons stated it is unwise to rely on a 
reduction of more than 2 or 3 millimetres 
in any dimension. In doubtful cases it is 
an advantage to repeat the lateral examina- 
tion during labour and to observe the 
degree of moulding attained. But caution 
must be observed; safe delivery for the 
mother does not necessarily mean safe 
delivery for the baby, and foetal death may 
result from protracted labour even if 
delivery is spontaneous. 


pelvimetry and became aware of the fallacy which 
Heyns now stresses. I was, however, satisfied 
that the difference between the transverse diameter 
as §hown in supero-inferior projection and the 
transverse diameter found on actual measurement 
of the dried pelvis was too small to be of practical 
importance. In view of Heyns’s findings it was 
necessary to investigate this matter afresh. Using 
all the dried pelves available to me (eight) I attached 
a series of lead shot around the anatomical brim 
and photographed the pelvis according to the 
method described in this paper. The difference 
between the transverse measurement as deter- 
mined by the position of the shot, and the trans- 
verse measurement as determined by the radio- 


Addendun. 

A Comment on a Recent Criticism of 
Brim Pelvimetry . 

A comprehensive experimental study of radio- 
logical pelvimetry has recently been made by 
O. S. Heyns'i of Johannesburg. His paper covers 
a great deal of ground and is an important, if 
controversial, contribution to the subject. His 
findings are of great interest and many of them 
will be generally accepted; some of his statements, 
however, I have not been able to confijrm. 

Heyns states that the “brim" outline shown 
in supero-inferior radiographic projection does 
not represent the true anatomical brim, but the 
outline of the pelvic wall as some indefinite 
distance below the brim. This applies to the 
lateral walls which, in consequence, represent no 
particular anatomical landmark and are there- 
fore of little value for measuring the transverse 
diameter. (" ... the greatest transverse diameter 
of the brim cannot be found, and we submit that 
it is not possible by any method, stereoscopic or 
otherwise.” Also: “ the greatest transverse of the 
brim obtained from A.P. films is in the region of 
7.5 mm. shorter than on the pelvis, the range being 
from 5 to 10 mm." 

If Heyns s contention is correct it seriously 
imdermmes the basis of the second method of 
pelvimetry, and makes the radiographic measure- 
ment of the important transverse diameter a 
highly uncertain procedure. 

!•' early e.xperimental work I compared the 
-reo.-copic pelvimetry with isometric 


graphic appearance of the brim margin was in some 
cases barely measurable; in others it was definite, 
but in no case did it amount to as much as 2 milli- 
metres. This applied also to the comparison of 
the radiographic with the direct pelvimetrj' 
measurements (Plate X). 

I am therefore at a loss to explain why Heyns 
should find such a considerable discrepancy 
between the radiographic and the true trans- 
verse diameter. The small discrepancy which is 
certainly present will, of course, become magni- 
fied the nearer tire tube is brought to the pelvis. 
In my work I use a standard tube-film distance of 
47 inches, and anything appreciably shorter than 
this is, in my opinion, undesirable. Heyns appears 
to use a distance of 40 inches, which may give a 
partial explanation of his different findings. 
But another explanation is possible : Heyns may 
select, as the outline of the brim, the innermost 
margin of any bone outline seen on the film. Tins, 
however, would be unreasonable, for care must 
always be taken to identify the brim margin as it 
leaves the sacrum and to follow its curve as it 
crosses the bone mass of the ischium with its pro- 
jecting spines. . 


Heyns is also severe in criticism of certain other 
matters pertaining to the Thoms’s technique, for 
example, Thoms's proposal to measure the depth 
of the ischial spines from the brim-level by use of 
lateral pelvimetry. While accepting the theoreti- 


cal basis of the criticism, I do not concede that an 
uncertainty affecting the subsequent reckoning of 


the required diameter to the extent of a i or 


per cent error need invalidate a method of pelvi- 





Plate X. 


Radiograph of a dried pelvis showing the close correspondence between the radiographic 
outline of the lateral portions of the brim and the anatomical brim outline as indicated 

by the position of the lead shot. 

c. M. 
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inetry which has the other yreat advantages of 
simplicity and convenience. So, too, with the 
criticism of the radiographic measurement of the 
pubo-sacral diameter and the alleged uncertainty 
of locating its anterior end-point. The lower antero- 
posterior diameter (as it has been called in this 
paper) and its end-points have already been defined. 
Only on rare occasions have I found any difficulty 
in locating the anterior end-point on the radio- 
graph, and then any error has probably been well 
within the range of + 2 mm. In experiments on the 
dried pelvis this point has been located with a 
margin of error of less than + i mm. 
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The Nutrition of Expectant and Nursing Mothers in Relation 
to Maternal and Infant Mortality and Morbidity 


(The People's League of Health) 


In July 1935 the People’s League of Health 
appointed a special committee to consider 
the influence of the nutrition of expectant 
and nursing mothers on maternal and 
infant mortality and morbidity. The 
Committee consisted of: Professor James 
Young (British Postgraduate Medical 
School), Chairman; Miss Margaret Basden 
(Mothers’ Hospital, Salvation Army); 
Professor F. J. Browne (University 
College Hospital); Professor Amy Flem- 
ing (Royal Free Hospital); Dame Louise 
Mcllroy (Thorpe Coombe lilaternity 
Hospital); W. C. W. Nixon (St. Mary 
Abbots Hospital, L.C.C.), Medical Secre- 
tary; W. H. F, Oxley (East End Maternity 
Hospital); L. Carnac Rivett (Queen 
Charlotte’s Hospital) and James Wyatt 
(St. Thomas’s Hospital); and the follow- 
ing; H. Davis, P.H.D., P.H.C. (Pharma- 
cist, U.C.H.); Professor J. C. (now Sir 
Jack) Drummond (Professor of Biochem- 
istry, University College, London); Miss 
Letitia Fairfield, M.D. (Senior Medical 
Officer, L.C.C.); W. T. Russell. F.S.S. 
(Statistician, London School of Hygiene) ; 
Miss Jean Wishart, S.R.N. (Queen Mary’s 
Maternity Home) and Miss Olga Nether- 
sole (Founder and Honorary Organiser. 
People’s League of Health) . 

The League had the co-operation of 
10 London Hospitals: East End Mater- 
nity Hospital; Hammersmith Hospital 
(L.C.C.); Mothers' Hospital (Salvation 
Army); Queen Charlotte’s Hospital; St. 
’Mary Abbot’s Hospital (L.C.C.) ; St. 
Thomas’s Hospital; Thorpe Coombe 
Maternity Hospital; University College 
Hospital; Queen Mary’s Maternity Home 


(Hampstead) and the Royal Free Hospital. 

Three commercial firms — Messrs. Vita- 
mins, Ltd. ; Crookes Laboratories and 
and Roche Products Ltd. — supplied the 
vitamin and mineral elements required, 
free of charge. 

The Committee issued an Interim 
Report in 1942, which was published in the 
British Medical JoumaV’ and \he Lancet. 
The following paragraphs taken from tha 
Report explain the objects and the nature 
of the investigation ; 

The main investigation, which was carried oat 
from March 1938 to the end of i 939 > was piaa^e 
to show whether additions of vitamins an 
minerals to the food would benefit the course 0 
pregnancy and labour and the newborn cbil • “ 
order to obtain some information concerning; 
type of diet consumed by the group of ^ 

be studied, an inquiry was made among 
mothers attending four of the hospitals n ' 
collaborated in the test; these patients inc n 
some of the women enrolled in the investioi 
It was not possible to make a detailed 
survey, but nearly 1,000 women filled in que^ ^ 
naires recording the food they had eaten 
week. This was at best a rough and ready 
of assessing food consumption, but there 
good reasons for believing that it would gi''® 
evidence of the nutritional level of the women 
ing the experimental period. A scoring system 
adopted by which arbitrary values were 
express the daily consumption of the more 
tant foodstuffs, such as milk, butter, 
bread, fresh vegetables, fatty fish, fruit, a 
et cetera. By making a sum of the wee y 
for appropriate foods, approximate estimates 
be made of the intakes of first-class protein, 
mins, minerals, et cetera, while from a g® 
summation a picture of the diet as a w o e 
obtained. This procedure was sufficient to.r 
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any well-marked deficiencies in the diet. A some- 
what similar scoring system has recently been 
found of great practical utility in nutritional 
investigations in Toronto. 

Analysis of the records showed that, in general, 
there was no well-marked deficiency of first-class 
protein among any of the women answering the 
questionnaires. As regards -minerals, a shortage 
of calcium was noted in about 70 per cent of the 
women, most of whom were consuming insufficient 
milk and cheese. Iron deficiency was even more 
serious, only 3 per cent of the women having a 
satisfactory intake. As regards vitamins, the 
deficiency of A was the most common, this being 
anticipated from comparison with other pre-war 
data. Rather more than half of the women were 
taking less vitamin A than they required. 
Generally speaking the diets were not badly 
defective in Vitamin B^, but nearly half the 
women were not obtaining as high an intake as 
was really desirable. Vitamin C shortage also 
aSected about half the women, but once again 
the deficiency was not nearly so great as had 
been expected. The general impression was that the 
women were on the average better nourished than 
had been expected from previous surveys of com- 
parable groups of the ordinary population. Many of 
the women were clearly following advice given at 
the antenatal centres, and fresh fruit and eggs 
frequently entered into their daily diet. The same 
was true of milk. The women said they were 
taking these foods especially because they had 
been advised that the health of their babies would 
thereby be improved. There were, however, in- 
stances in which the dietaries were grossly defective. 

The committee next decided on the amounts of 
vitamins and minerals required to make up the 
deficiencies noted. The dally supplements used 
for the experiment were; 

Saccharated iron carbonate, gr. 18 (1.2 g.), 
equivalent to 0.26 g. ferrous iron. 

Calcium lactate, gr. 30 (2 g.) equivalent to 
0.26 g. calcium. 

Minute quantities of iodine, manganese and 
copper. Adsorbate of vitamin containing all 
factors of the B comple.v (Bj content standard- 
ized at 200 I.U. per g.) gr. 15 (i g.). 

Vitamin C (ascorbic acid), 100 mg.' 

Halibut liver oil (vitamin -A, 52,000 f.U. per g. 
and vitamin D 2,500 I.U. per g.), min. 6 (0.36 g.). 
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It was decided that the investigation 
should include a minimum of 5,000 preg- 
nant women to be enrolled at the antenatal 
clinics of the participating hospitals. All 
women attending at the clinics from the 
date of the commencement of the research 
were included with the exception of two 
groups, (a) Those whose pregnancy had 
advanced beyond the 24th week. This 
meant that in all cases there was an interval 
of 16 or more weeks between tiie com- 
mencement of the research and the date 
of delivery, (b) Women who suffered 
from any disease or physical abnormalit}'-. 

In all 5,644 pregnant women were 
initially enrolled but of these only 5,022 
remained in the investigation. The rejec- 
tions were as follows : 

(i) Withdrawals on account of war 
made up chiefly of women who 
were evacuated from the London 


area 494 

(2) Women who had twin births ... 39 

(3) Women who miscarried at an , 

early stage 87 


Total 622 


In each hospital the women at the time 
of enrolment were divided into two main 
groups by placing them alternately on 
separate lists. In this way we attempted to 
equate the numbers and the age distribu- 
tion. The women in one group received the 
supplements (treated), while those in the 
other served as controls (controls). Within 
each of these groups the women were 
further classified into (i) women pregnant 
for the first time and (2) women with a 
history of one or more previous pregnan- 
cies. Again each of these fivo groups were 
subdivided according to age: (a) women 
under 25; (6) women between 25 and 30 
years; and (c) women over 30 years. 

The e.xtent to which we were success- 
ful in our sub-division is shown in Table I. 
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The slight divergence that has occurred is 
due to the slightly different numbers in 'the 
respective groups of the cases eliminated 
from the investigation for the reasons given 
above. The age distribution amongst the 
various groups is shown in Table I. It will 
be noted that tire primiparac were mainly 


Toxaemia According to Revised Standard. 

Within recent years, and increasingly 
since the date at which this investigation 
was planned and the standard as given 
above was laid down, it has come to be 
recognized that a diagnosis of toxaemia 
cannot be based, upon hypertension by 


Table I. 

Distribution by Age and Parity. 


Age 

group 


Primiparae 



Alultiparae 


Treated 

Controls 

Treated 

Controls 

No. 

per cent 

No. 

per cent 

No. 

per cent 

No. 

per cent 

15- 

go 

5-9 

84 

5-6 

8 

0.9 

9 

0.9 

20- 

514 

33(3 

527 

34-8 

142 

14.5 

168 

16.8 

23- 

633 

41.4 

623 

41.2 

371 

37-9 

349 

34-9 

3 i>- 

226 

14.8 

220 

140 

282 

28.S 

2S6 

28.6 

35 " 

63 

4-1 

54 

3-<3 

139 

14.2 

151 

I 5 -I 

40- 

4 

0-3 

5 

0-3 

38 

3-9 

36 

3-8 

All ages 

1530 

100 

1513 

100 

980 

100 

999 

100 


under age 30 (80 per cent), whilst the multi- 
parae were equally distributed above and 
below this age. The total women available 
for the investigation were distributed as 
follows : 




Treated 

Controls 

Total 

Primiparac 

Multiparae 


1530 

980 

1513 

999 

3043 

1979 



2510 

2512 

5022 


THE MOTHER. 

TOXAEMIA. 

At the start of the research it was decided 
to regard as toxaemia (cr) cases which 
e.xhibited hypertension— a systolic blood- 
pressure of or above 140 mm. Hg. or a 
diastolic pressure of or above go mm. Hg. 
—with or without albuminuria, and (6) 
cases in which there was no hypertension 
and in which the chagnosis was based upon 
albuminuria. 


itself, as this frequently connotes not a true 
or specific pregnancy toxaemia but an 
essential hypertension . The exclusion from 
the above groups of cases with hyperten- 
sion as the sole clinical condition leaves 
those women in whom the diagnosis of 
toxaemia is based upon albuminuna, 
oedema, etc., with or without, but gener- 
ally with, hypertension. This treatment 0 
the figures may result in the exclusion 0 
some cases in which the hypertensive sta ® 
is due to toxaemia, but any such disa 
vantage is offset by the fact that, apart 
from any possible differential bene 
derived from the supplementary diet in one 
group, each group is being similar y 
treated. It has the advantage of 
ing for special study those cases in whic 
the diagnosis of toxaemia rests on a reason 
ably secure foundation. _ , 

On this basis the primigravidae wno 
received the additional dietary ingredien s 
had an incidence of toxaemia of 5'4 
cent, while in the primigravidae who 
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not receive any additional diet the per- 
centage was 7.4. The difference and its 
standard error was 2 ±0.9, which means 
that the odds are nearly 40 to i against 
such a result being obtained by mere 
chance. The figures were also favourable 
to the parous women, but not to a signifi- 
cant degree, the percentages being 3.6 
and 5.2 respectively, the difference being 
1.6 + 0.9 (see Table II). These results are 
striking, and indicate that the women 
receiving the special diet are protected 
against the risk of toxaemia in a ratio 
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London area, in which it is known that the 
incidence of toxaemia is low. 

In a further classification based upon 
the criteria generally accepted for "pre- 
eclampsia” — namely, hypertension with 
albuminuria, oedema, et cetera — the fol- 
lowing toxaemia rates were obtained : 
treated primigravidae, 4.51 per cent; 
untreated primigravidae, 6.42 per cent; 
the difference being i. 91 ±0.82; treated 
multiparae, 3.16 percent; untreated multi- 
parae, 4.6 per cent; the difference being 
1.4410.87 (see Table II). 


Tabie II. 

Pregnancy Toxaemia. 



No. of 
women 

Hypertension 

only 

Albuminuria 
with or without 
hypertension 

Hypertension with 
albuminuria, etc. 
(pre-eclampsia) 


Cases Per cent 

Cases Per cent 

Cases Percent 

Primiparae : 

Treated 

Controls 

Diflerence (C-T) 
Multiparae : 

Treated 

Controls 

Difference (C-T) 

t530 

gSo 

999 

, 332- 21.7 

368 24.3 

2.6+ 1.5 , 

179 18.3 

166 16.6 

-I-7 + I-7 

83 5-4 

112 7.4 

2. 0+0. 9 

35 3-6 

. 52 5-2 

1. 6 + 0.9 

69 4-51 

97 6.42 

1.91+0.82 

31 3 -i 6 

46 4.60 

1.44 + 0.87 

Total 

5021 

1045 

282 

243 


which is almost 30 per cent. When it is 
remembered that, next to puerperal sepsis, 
toxaemia is the most important cause of the 
maternal death-rate (about 20 per cent of 
the total)* in addition to being one of the 
most fertile sources of chronic ill-health 
after childbirth, the findings of the com- 
mittee assume a significance which it is 
hardly possible to over estimate. This 
investigation has been carried out in the 

* Since the years when this investigation was 
carried out and owing chiefly to the fall in the 
death-rate from puerperal sepsis the comparative 
importance of toxaemia has increased. This con- 
dition is now responsible for just under 30 per cent 
of the total maternal mortality, 
u 


Differences According to Hospital. 

There are marked differences in the 
incidence of albuminuric toxaemia in indi- 
vidual hospitals. Thus in Hospital B in 
234 primiparae the rate was 2.1 per cent 
and in 232 multiparae 2.1 per cent. At the 
upper extreme Hospital F had a rate of 
8.7 per cent in 287 primiparae and of 11.4 
per cent in 228 multigravidae. 

Toxaemia According to Original Standard. 

Table III represents the data based upon 
this standard and it shows the vital import- 
ance of age and parity. The rates are seen 
to be correlated in a positive manner with 
each of these factors (see Table III). 
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Age and Parity. 

Primiparae. It will be seen that for the 
“All Ages” group the percentage of 
toxaemia in the treated primiparae is 
significantly lower than in the controls, the 
respective figures being' 27.1 per cent and 
31.7 per cent, a difference of 4.6 ±1.7 per 
cent. This result, however, is due to the 
dominating influence of the statistical 
experience of women aged 25 to 30, where 
the difference is 7.712.6 per cent. At the 
younger and older ages the difference, 
although still favouring the treated groups, 
is statistically unimportant. 


inverse relationship between the duration 
of the treatment and the morbidity-rate. 
The results are given in Table IV and they 
do not support this hypothesis. In point 
of fact they suggest the existence of a 
saturation level with 16 to 20 weeks treat- 
ment at which the best results are obtained. 
Here the treated primiparae are statistic- 
ally. superior to the controls — 20.7 per 
cent as against 31.7 per cent. The multi- 
parae are not quite so definite — 18.6 per 
cent against 21.8 per cent. With prolonga- 
tion of treatment beyond this interval the 
incidence increases and, for a duration .of 


Table III. 

Pregnancy Toxaemia (Original Standard) 
Distribution by Age and Parity. 


Primiparae 



Treated 



Controls 


Difference 

Age group 

No. of 
observations 

No. 

toxaemic 

Per cent 

No. of 
observations 

No. 

toxaemic 

Per cent 

(C-T) 

Under 25 
25-29 

30 and over 

604 

633 

293 

144 

166 

105 

23.8 

26.2 

35-8 

610 

623 

279 

166 

2II 

102 

27.2 

33-9 

36.6 

3-4+-0 

7.7 + 2.6 
0.8 

All ages 

1530 

415 

27.1 

1512 

. 479 

31-7 





Multiparae 






Treated 



Controls 


Difference 

Age group 

No. of 
observations 

No. 

toxaemic 

Per cent 

No. of 
observations 

No. 

toxaemic 

Per cent 

(C-T). 

Under 25 
25-29 

30 and over 

150 

371 

459 

27 

6g 

1 18 

18.0 

r8.6 

25-7 

177 

349 

473 

26 

71 

I2I 

14.7 

20.4 

25.6 

i.Si3-9 
-O.I + 2-9 

All ages 

980 

214 

21.8 

999 

2lS 

21.8 

0.0 + 1-9 


Midtiparae. In the “ All Ages “ group 
the treated incidence of 21.8 per cent 
which equalled that for the controls, and, 
in 2 out of 3 specific age groups, they were, 
if anything at a disadvantage. 

Duration of Treatment. 

^ If the treatment were effective in con- 
^ Li oiling incidence one might expect an 


24 rveeks or more, the experience 0 
treated is worse than that for the con ro ^ 
It is possible that, since no allowance '' 
made for age in' the compilation 0 = 

table, some of the difference 
be due to this cause, but, 
there seems no reason to suppose tha 
was any correlation between age and eng 
of treatment (see Table IV). 
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Differences in Incidence of Toxaemia 
According to Hospital. 

A great range in the incidence of toxae- 
mia, according to the above standards, 
was found to obtain in the different hos- 
pitals. Thus, in primiparae this incidence 
varied from 58.9 per cent in Hospital F to 
5.6 per cent in Hospital B. The corres- 
ponding incidences in the multiparae were 
40.3 and 6 per cent. In Table V the 
figures for the hospitals are shown. It is 
difficult to explain the extreme variations. 
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The results for the multiparae reveal no 
such correlation. There is no satisfactory 
evidence in favour of treatment. In regard 
to the primiparae the rates for the treated 
are 4.6 per cent and for the controls 4.2 per 
cent with an insigm'ficant difference of 
- 0.4 ± 0.7 in favour of the latter. The com- 
parable values for the multiparae were 2.3 
per cent and 2.2 per cent. 

Seasonal Influence (Table VII). There 
is a well-defined seasonal trend in the 
prevalence of sepsis amongst pzimi- 


Table IV. 

Pregnancy Toxaemia (Original Standard) 
Distribution by Duration of Treatment. 




Primiparae 



Multiparae 


Length of No. of No. 

treatment observations toxaemic Per cent 

Difference 

(C-T) 

No. of No. 

observations toxaemic Per cent 

Difference 

(C-T) 

Controls 

1512 

479 

31-7 


999 

218 

21.8 


Under 









16 weeks 

00 

00 

72 

25-0 

6.7 +3.0 

171 

35 

20.5 

i-3±3-4 

16- 

41 1 

85 

20.7 

Il.O-f 2,s5 

279 

52 

18.6 

3. 2.^2. 8 

20- 

414 

1 14 

27-5 

4.2 +2.6 

274 

67 

24-5 

— 2.7 + 2.8 

24 or more 

417 

144 

34-5 

— 2.8 + 2.6 

25& 

60 

23 -4 

1. 6x2-9 


That they cannot be attributed to differen- 
ces in ages in the different populations is 
clearly shown by a reference to column i, 
which expresses under primiparae the per- 
centage of women under age 25 and under 
multigravidae the percentage under age 
30 (see Table V). 

Sepsis. 

The results (Table VI) conform to the 
usual clinical experience that the incidence 
of sepsis is related to parity. The rate 
amongst the pruniparae is approximately 
4.5 per cent as compared with 2.2 per 
cent amongst the multiparae, an excess of 
about 100 per cent (see Table VI) . 

Influence of . 4 gc and Parity. It is seen 
that the incidence increases with age for 
primiparae, the rates being 3.3 per cent for 
age under 25, 5 per cent for age 25 to 30 
and nearly 6 per cent for women over 30. 


parae, the percentage during October- 
March being 5.3 as compared udth 3.5 
during April-September. On the other 
hand, it is only amongst the controls for 
multiparae that the seasonal factor is 
demonstrated, the respective winter and 
summer rates being 2.8 per cent and 1.5 
per cent, but at no period of the year, 
either for primiparae or multiparae are the 
sepsis rates of the treated statistically 
better than those of the controls (see Table 
VII). 

Influence of Duration of Treatment. 
(Table VIII). When the data were clas- 
sified according to duration of treatment 
and the results compared with those for the 
controls, no apparent divergence was 
noted. The primiparae who had taken the 
vitamin diet for 24 weeks and more had a 
sepsis-rate of 4.8 per cent as against 4.2 
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per cent for the controls. The compar- 
able figures for the multiparae were 2.2 
per cent and 2.3 por cent in both instances, 
negligible differences. Furthermore the 
results reveal no negative relationship 
between the incidence and the length of 
time over which treatment was taken as the 


Duration of Labour. 

The data under this heading are shown 
in Table X, and it is seen that at “ all ages ” 
there is no significant difference befiveen 
the treated and controls. In the individual 
age groups the only difference is in the 
primiparae class 30 and over, a difference 


Table V. 


Incidence of Toxaemia According to Hospitals. 

(Orifiinal Standard) 

Primiparae 




Toxaemia per cent 

Percentage 


Total Albuminuria with or 


under age 25 

Hospital 

numbers without hypertension 

Hypertension 

60-70 

B 

234 

2.1 

5.6 

50-60 

F 

287 

11-5 

58.9 

40-50 

A 

354 

9.0 

31.6 


E 

55 

10.9 

58.2 

30-40 

C 

505 

9-7 

27.8 


D 

305 

6.2 

28.9 


G 

263 

4-9 

24.3 


H 

451 

5-1 

24.6 

20-30 

I 

303 

4-3 

28.4 


J 

286 

5-2 

27.6 


Multiparae 


Toxaemia per cent 


Percentage 

under age 30 Hospital 

Total 

numbers 

Albuminuria with or 
without hypertension 

Hypertension 

70-80 E 

57 

3-5 

36.8 

60-70 A 

239 

5-9 

27.6 

50-60 B 

232 

2.2 

6.0 

C 

253 

■ 5 -I 

18.6 

D 

71 

5.6 

32.4 

H 

148 

1.4 

20.2 

I 

223 

1.8 

22.4 

40-50 F 

228 

11.8 

40-3 

G 

218 

2.3 

18.3 

J 

310 

2.9 

15-8 


rates amongst women who had the diet for 
longer than 6 months are no better than 
those listed for a duration of less than 4 
months (see Table VIII). 

Disiribidioii by Site. Table IX exhibits 
the various types of sepsis met with (see 
Table IX). 


of 3.3 hours in favour of the treated w 1 
almost approaches significance. In 
other age groups, both for primipame an 
multiparae there is no significant differenc 
between the treated and controls. 

The table demonstrates in a. ^ 

form the high positive correlation be ve 
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T.mjle VI. 

Sepsis. 

Distribution by Age and Parity. 


Primiparae. 


Treated 


Controls 



No. o£ 



No. of 



Difference 

Age group 

observations 

Sepsis' 

Per cent 

observations 

Sepsis 

Per cent 

(C-T) 

Under 25 

604 

20 

3-3 

6og 

21 

3-4 

o.i + i.o 

25-29 

631 

34 

5-4 

623 

28 

4-5 

— 0.9 + 1.2 

30 and over 

293 

17 

5-8 

277 

15 

5-4 

— O. 4 +I .9 

Alt ages 

1528 

71 

4.6 

1509 

64 

4.2 

— 0.4 ±0.7 

Multiparae 


Treated 



Controls 




No. of 


' 

No. of 



DLSerence 

Age group 

observations 

Sepsis 

Percent 

observations 

Sepsis 

Per cent 

(C-T) 

Under 25 

150 

4 

2.7 

177 

ry 

1. 1 

-I.64;I.5 

25-29 

371 

10 

2.7 

349 

II 

3-2 

0-5 ± 1-3 

30 and over 

458 

9 

2.0 

470 

9 

1.9 

— o.i + o.g 

All ages 

979 

23 

2-3 

996 

22 

2.2 

-o.i±o.7 


Table VII. 

Sepsis. 

Distribution by Season of Confinement 
Primiparae 




Treated 


Controls 



IJeriod 

No. of 
observations 

Sepsis 

Per cent 

No. of 
observations 

Sepsis 

Per cent 

Difference 

(C-T) 

J anuary-March 

416 

21 

3-0 

391 

17 

4-3 

-0.7 + 1. 5 

April-J une 

369 

12 

3-3 

367 

12 

3-3 

0.0+ 1.3 

July-September 

334 

13 

3-9 

384 

14 

3-6 

-o. 3 ±i .4 

October-Dccember 

409 

25 

6.1 

357 

21 

5-7 

-o. 4 ±i .7 

All periods 

1528 

71 

4.6 

1509 

64 

• 4-2 

— o. 4 ±o .7 


Multiparae 


Treated Controls 


Period 

No. of 
observations 

Sepsis 

Per cent 

No. of 
observations 

Sepsis 

Per cent 

Difference 

(C-T) 

J anuary-March 

263 

5 

1-9 

274 

9 

3-3 

i- 4 ±i -4 

April-June 

206 

2 

I.O 

223 

5 

2.2 

1 . 2 -^ 1. 2 

july-September 

233 

8 

3-4 

243 

2 

o.S 

- 2 . 6 ± i .3 

October-December 

275 

8 

2.9 

256 

6 

2-3 

— 0.6+ 1.4 

All periods 

979 

23 

2-3 

996 

22 


-' O.I J ; 0.7 
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age and duration of labour kno\vn to exist 
in primiparae. The figures rise progres- 
sively from i8 hours in the age period 15 
to 20 to about 26 hours at 30 and over. 
There is no age correlation in multiparae 
which throughout the various age groups 


THE INFANT. 

LE.NGTH OF GESTATION. 

The length of pregnancies is analysed 
(Table XI) under 40 weeks, 40 weeks exact- 
ly, and over 40 weeks. It is seen that the two 


T.\ble viii. 

Sepsis. 

Distribution by Duration oj Treatment. 


Primiparae 



Number 



Length of 

No. of 

of cases 


Difference 

Treatment 

observations 

of sepsis 

Percent 

(control-treated) 

Controls 

1509 

64 

4.2 


Under 16 weeks ... 

288 

* II 

3-8 

•0.4 + 1.3 

16- 

411 

24 

5-8 

-1.6 + 1.2 

20- 

412 

16 

3-9 

p.3 + 1.1 

24 weeks and more 

417 

20 

4.8 

-0.6+1. 1 


Multiparae 


Length of 
Treatment 

No. of 
observations 

Number 
of cases 
of sepsis 

Per cent 

Difference 

(control-treated) 

Controls 

996 

22 

2_2 


Under 16 weeks ... 

171 

4 

2.3 

-0.I + I.2 

16- 

278 

8 

2.9 

0.7 + 1.0 

20- 

274 

5 

1.8 

0.4 + 1.0 

24 weeks and more 

256 

6 

2.3 

-o.i + i.o 


Table IX. 
Distribution by Site. 


Primiparae Multiparae 



Treated 

Control 

Treated 

Control 

r. General septicaemia 

2. Local pelvic sepsis 

3. Mastitis 

4. Urinary tract infection 

5. Sepsis after Caesarean section 

2 and 4 

3 and 4 ' 

2 and 3 

4 and 5 

I and 2 and 4 

Local sepsis 

I 

21 

... 13 

- 2S 

5 

I 

I 

I 

23 

13 

18 

3 

2 

I 

1 

0 

1 

9 

6 

6 

0 

9 

7 

5 

I 

All sepsis 

... 71 

64 

23 

22 


varies little from a mean of about 12 hours; 
Tabl primiparae (see 


distributions (Treated and Control) ' 
significantly. The value of X2 
with P<o.oi. This result means tha 
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probability of obtaining a similar distri- 
bution by chance is less than one in 100 
trials. This result — the smaller incidence 
of prematurity among the treated women 


so is a decreasing function of age (Table 
XII). Of the primiparous women aged 
under 25 years, 90 per cent breast feed their 
babies and for mothers aged 30 the propor- 


Tadle X. 

Duration of Labour in Hours. 


Primiparae 



15-19 

20-24 

25-29 


No. of 

'Mean and 

No. of 

Mean and 

No. of Mean and 

Age group 

observations S.E. 

observations 

S.E. 

observations S.E. 

Treated 

go 

17.5 + 1.40 

511 

21.S + 0.81 

619 23.2 + 0.72 

Controls 

84 

18.3 + 1.25 

523 

20.5 + 0.73 

616 22.6+0.73 

Difference (C-T) 

0.8 + 1.9 


— I.04;I.I 

— 0.6 + 1.0 



30 and over 

All 

ages 


No. of Mean and No. of Mean and 
Age group observations S.E. observations S.E. 


Treated 283 

Controls 272 

27-3 + 1-38 
24.0+1.35 

X503 

1495 

23-^ + 0-49 
21.9 + 0.47 


Difference (C~T) -3-3 ±1-9 

— 1 .2± 

0.7 


Multiparae 

Under 25 

25-29 


30-34 

No. of Mean and No. of 

Mean and 

No. of 

Mean and 

Age group observations S.E. 

observations 

S.E. 

observations S.E. 

Treated 149 11.2 + 0.78 

366 

12.2 + 0. s6 

278 

10.8+0.59 

Controls 177 11.1+0.72 

346 

12.4 + 0.65 

281 

12.5+0.76 

Difference (C~T) —0.1 + 1.1 

0.2 4 

; 0-9 

1 - 7 - 

41.0 

35 and over 


All ages 


No. of 

Mean and 

No. of 

Mean and 


Age group observations 

S.E. observations 

S.E. 


Treated 173 

II.q + O.Q2 

966 

II. 6 + 0 . ^4 


Controls 182 

11.3+0.72 

986 

12 . 0 x 0.37 


Difference (C-T) —0.6 

12 4 : 1.2 

0.4 i 

0-5 



tion is 76 per cent. For the youngest primi- 
parae the controls have a statistically 
better record than the treated, the respec- 
tive rates being 91 per cent and 87.3 per 
cent, or a difference of 3.7 ±1.8, which is 
just outside the limits of random error due 
to sampling. For women of other ages the 
results are absolutely identical. 


— is of special importance in view of the 
fact that about 50 per cent of infant deaths 
under one month are due to prematurity 
(see Tables X and XI). 

Breast Feeding. 

The ability of the mother to breast feed 
her baby, or, rather, the proportion who do 
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Amongst multiparae there is an inverse 
correlation with age as amongst the primi- 
parae. If we take the age group 30 and 
over as one in which malnutrition is most 


children as compared with 85.3 per cent of 
the latter, a difference of 4.1 ±2.2, which 
approaches the level of significance. 

The influence of duration of treatment 


Table XI. 

Period of Gestation and Length of Treatment. 




Primipara 

e 


Multiparae 

Treated 

Controls 

Treated 

Controls 

No. 

Per cent 

No. Per cent 

No. Per cent 

No. Per cent 

Under 40 weeks 

308 

20. r 

362 23.9 

197 -o.i 

241 24.2 

40 weeks exactly 

1060 

69-3 

990 65. 

5 

674 68.8 

654 <55-7 

More than 40 weeks 161 

10.5 

160 10.6 

109 II.l 

loi 10. 1 

Not stated 

I 


I 



3 

Total 

1529 

100 

1512 lOO 

980 ■ 100 

996 100 


1530 


1513 


980 

999 




Table XII. 






Breast feeding. 




Distribution by Age of Mother and Parity. 





Primiparae 




Treated 


Controls 

Difference 


No. of 



No. of 




live' 

No. 

Per 

live 

No. 

Per (controls- 


births 

breast fed cent 

births 

breast fed 

cent treated) 

Under 25 

588 

513 

87-3 

590 

537 

91.0 3-7 + ^-8 

25-29 

615 

515 

83-7 

606 

507 

83.7 0+2.1 

30 and over 

284 

218 

76.8 

267 

205 

76.8 0 + 3-6 

All ages 

1487 

1246 

83.8- 

1463 

1249 

85.4 1.6 + 1.3 




Multiparae 




Treated 


Controls 

Difference 

. 

No. of 



No. of 




live 

No. 

Per 

live 

No. 

Per (controls- 


births 

breast fed cent 

births 

breast fed 

cent treated) 

Under 25 

147 

133 

90.5 

176 

15 1 

85.8 -4-7±3-7 

25-29 

367 

332 

90.5 

342 

311 

90.9 0.4 + 2.2 

30 and over 

442 

377 

85-3 

454 

406 . 

89.4 4.1 +2.2 

All ages 

956 

842 

88.1 

972 

868 

89.3 1.2 + 1.4 


likely to occur because of the existence of 
a larger household we find that the controls 
have a better record than the treated; 89.4 
per cent of the former breast fed their 


was studied. It was found that, although 
the percentage of children breast fed in- 
creased with extended treatment, it is only 
when the mothers had taken the supple- 
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mentary diet for 24 weeks and over that 
their abili^ to breast feed was slightly better 
than that of the controls. The respective 
values were 87.4 per cent as against 85.4 
per cent, with a difference of -2 + 2 which 
is within the range of a chance variation. 

There is a wide range in the percentage 
of breast feeding in individual hospitals. 
Thus, whilst in hospital G the rate is 68.8 


Inf/\nt ]\Iortality. 

It might be e.xpected that, as the babies 
of the treated mothers had the more 
favourable e.xperience in regard to prema- 
turity and birth weight, they would show 
lower rates in respect of stillbirth and 
neonatal mortality. In regard to stillbirth 
this was found to be the case as is shown by 
the following table (see Table XIII). 


Table XIII. 
Infant Mortality . 


Primiparae 

Treated 

Per cent 

Controls 

Per cent 

Stillbirths 

37 

' 2.4 

47 

3-1 

Died before 8 days 

20 

1-3 

12 

0.8 

Total 

57 

3-7 

59 

3-9 


Multiparae 

Treated 

Per cent 

Controls 

Per cent 

StiUbirtbs 

20 

2.0 

22 

2.2 

Died before 8 days 

. 14 

1.4 

12 

1.2 

Total 

34 

3-4 

34 

3-4 


per cent, in hospitals B and J the rates are 
92.9 and 94.3 per cent respectively. The 
values in the multiparae class are, on the 
average, higher than those in the primi- 
parae. These results suggest that the inci- 
dence of breast feeding is to a large extent 
determined by such factors as hospital 
practice and discipline and that it does not 
necessarily reflect the physiological ability 
of the mother to feed her baby. 


It is shown, however, that this advantage 
does not apply in regard to neonatal mor- 
tality which is appreciably higher in babies 
bom to treated primiparae and slightly 
higher in treated multiparae. 

Referekces. 

1. Brit. Med. Journ., 1942, ii, 77. 

2. Lancet, 1942, ii. 10. 



Sensitization of the Vascular System in Pre-eclamptic Toxaemia 

and Eclampsia 
BY 

F. J. Browne, D.Sc., M.D., F.R.C.S., F.R.C.O.G. 

Consulting Ohsteiric Surgeon, University College Hospital, London. 


Hypertension is one of the earliest and 
most constant signs of pre-eclamptic 
toxaemia, yet its cause remains undeter- 
mined. The investigations of Kellar and 
Sutherland* have shown that it is due not 
to a nervous mechanism but to a humoral 
substance. It is not known what this 
humoral substance is, but it has been 
demonstrated that it is not renin, hyperten- 
sin," adrenalin or tyramin.** Hoffman, 
Anselmino and Kennedy * claimed that in 
pre-eclamptic toxaemia and eclampsia 
there was in the patient’s circulation excess 
of a pressor substance derived from the 
posterior pituitary gland. This pressor 
principle was demonstrable in excess in 
ultra-filtrates of the plasma of all pre- 
eclamptic or eclamptic patients whose 
blood-pressure exceeded i8o mm. Hg. 
Other workers, however, failed to confirm 
these claims.^' Byrom,"’*- dis- 
cussing the question as to whether excess 
of a pressor substance can be the cause of 
the hypertension, says that the amount of 
vasopressin required to produce it would 
be so large that “it is difficult to believe 
that eclampsia can be due wholly to over 
secretion of this hormone. The question 
therefore arises whether some dislocation of 
equilibrium arising out of pregnancy may 
not render the vessels over sensitive to this 
hormone.” Bourne and Burn*^ had found 
that the response of uterine muscle to oxy- 
tocin could be greatly enhanced by oestrin 
(oestradiol benzoate). This suggested to 
Byrom the study of the effect of sex hor- 


mones on the response of the rat to vaso^ 
pressin. By injecting measured amounts 
of vasopressin he produced lesions closely 
resembling those of eclampsia, including a 
rise of blood-pressure of 50 mm. Hg. or 
more, anaemic infarcts in the kidneys 
symmetrically distributed throughout the 
deeper layers of the cortex, focal necrosis in 
the liver, albuminuria, coma and death. 
He believed the visceral lesions to be due 
to arteriolar spasm. He also found that the 
sensitivity of the rat could be so increased 
by preliminary treatment with oestrogens. 
that the same effect could be produced by 
one tenth of the original dose of vasopressin, 
and that in unspayed rats the sensitization 
could equally well be caused by gonadotro- 
pic hormone (aqueous solution of, e.xtract 
of pregnancy urine) . The sensitization was 
not prevented or modified by simultaneous 
injection of progesterone. Byrom con- 
cluded that gonadotropic hormone, thoug 
predominantly luteinizing in action, cause 
sensitization by stimulating ovarian secre- 
tion of oestrin and that oestrin-sensitizahon 

is in some way concerned in the genesis 0 
eclampsia. 

. Shockaert and Lambillon* ' using tone- 
phin, and simultaneously and inde 
pendently Dieckmann and Michel* ' using 
pituitrin, showed that nulliparous woinen, 
normal pregnant women and women su er 
ing from pre-eclamptic toxaemia reacte 
differently to injected pressor substances. 
This work was confirmed in its essentiality 
de Valera and Kellar’** and Browne. 
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results of these different workers are shown 
in the following table (Table I). 

It will be seen that while the results differ 
in certain details all agree that in pre- 
eclamptic toxaemia there is, as compared 
with normal pregnancy at or near term, a 
verj^ severe reaction indicated by a large 
rise of systolic pressure after injection of a 
standard amount of the pressor substance. 
This difference in reaction must be due to a 
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from the first day of the last menstrual 
period. The results are shown in Table II. 
In canying out these tests the base level 
of the blood-pressure is first obtained by 
making successive blood-pressure estima- 
tions with the patient at rest, lying down. 
This generally entails 7 or S tests spread 
over half an hour or more. The lowest 
systolic reading and the lowest diastolic 
reading are taken as the “base level.” 


Table I. 

Reactions to Pressor Substances (Rise of Systolic Arterial Pressure in mm. Fig. 
in Normal and Toxaemic Wonien). 

(Comparative Results of Various Workers.) 



Shockaert 

and 

Lambillon 

(Tonephin) 

Dieckmann 

and 

Michel 

(Pituitrin) 

de Valera 
and 
Keller 
(Tonephin) 

Browne 

(Tonephin) 

Normal women not pregnant 

45 

. 

35 

21.3 

Normal pregnant women 

13 

11 

23 

33-2 

Pre-eclamptic toxaemia 

55 

51 

43 

54 

Pregnancy with chronic' hypertension 

16 

7-7 


53 

Normal puerperal 

44 


44 

4S.2 


difference in sensitivity of the vascular 
system in the one as compared with the 
other. 

The Present Investigation. 

Two questions now arise: (i) Is this 
abnormal sensitivity constitutioncil or is it 
acquired in the course of the development 
of the pre-eclamptic to.xaeraia ? (2) If it is 
acquired what causes it ? 

It seemed that the first question could be 
answered by testing the reactions to pressor 
substances in a series of normal women in 
the early weeks of pregnancy and compar- 
ing the results with those obtained in any 
patients of the group who later developed 
pre-eclamptic toxaemia. This was done in 
27 women at their first attendance at the 
antenatal clinic. The duration of the preg- 
nancy at this time varied from S to 20 weeks 
and the a\'erage was 13 weeks counting 


Tonephin 0.66 c.cm. is then injected into 
an arm, care being taken to inject slowly 
and to deflate the cuff as soon as the needle 
has entered the vein. Systolic readings are 
then taken as rapidly and in as quick suc- 
cession as possible for 2 or more minutes. 
The difference between the systolic basic 
pressure and the highest systolic reading 
after injection is a measure of the reaction 
to the tonephin. Diastolic readings may 
also be made but in the wuiter's experience 
they are liable to be inaccurate, and in 
attempting to note them so much time is 
wasted that the highest level reached by the 
systolic pressure is apt to be missed. This 
only refers to estimations of the diastolic 
pressure after injection of tonephin. In 
obtaining the basic level before tonephin is 
injected it is easy to obtain the diastoh'c 
pressure. Those given in Table II are the 
points at which the sound disappeared. 
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TABLE 11 . 

Reactions to Pressor Substance in Early Normal Pregnancy. 


Identification 

number 

Weeks 

pregnant 

Base level of blood- 
pressure (fnm. Hg.) 

Systolic Diastolic 

Systolic 
blood-pressure 
alter tonephin 
(mm. Ilg.) 

Dificrence in 
systolic pressure 
(mm. Hg.) 

Signs of 
toxaemia in 
late pregnancy 
if blood-pressure 
over 1 20 /So 

I 

13 

iiS 

70 

148 

30 

135 /So 

2 

20 

112^ 

46 

130 

i8 

None 

3 

II 

114 

55 

142 

28 

132/82 

4 

II 

140 

65 

I So 

40 • 

134 /So 

5 

20 

118 

58 

144 

26 

141/S0 

6 

13 

ri5 

50 

135 

20 

None 

7 

17 

134 

55 

■150 

16 

150/95 

8 

10 

no 

50 

145 

35 

124/84 

9 

13 

iiS 

60 

132 

14 

None 

10 

II 

118 

40 

140 


150/100 

II 

10 

102 

50 

126 

24 

None 

12 

■ 14 

120 

45 

146 

26 

130/86 

13 

20 

116 

55 

130 

14 

None 

14 

TI 

120 

50 

125 

5 

150 / 100 

15 

16 

no 

50 

124 

14 

122 /So 

16 

13 

100 

50 

105 

5 

None 

17 

14 

120 

50 

140 

20 

None 

iS 

II 

no 

60 

130 

20 

None 

19 

10 

106 

40 

128 

22 

Evacuated 

20 

9 

go 

40 

92 


Evacuated 

21 

10 

108 

50 

150 

42 

I U death at 

20 weeks 

22 

8 

102 

45 

130 

28 

Evacuated 

23 

16 

100 

45 

130 

30 

Evacuated 

24 

10 

II 2 

18 

140 

28 

Evacuated 

25 

17 

98 

45 

125 

27 

Illegitimate 
pregnane}'. 
Miscarriage 
after 21 weeks 

26 

12 

126 

55 

130 

4 

Evacuated 

27 

12 

no 

40 

120 

xo 

Evacuated 


It was expected that some of these 27 
women would develop pre-eclamptic toxae- 
mia, The reaction to tonephin of any who 
did so could then again be tested. If it were 
found to be significantly raised it would 
show that the sensitization which must 
necessarily account for the heightened 
reaction was acquired in the course of the 
pregnancy in the period between the first 
and second tests. It was decided to adopt 
for the purpose of this investigation a blood- 
pressure of 140 / go or over with or without 
oedema and albuminuria as the standard of 
pre-eclamptic toxaemia. Seven of the 


women were evacuated to the count!}' 
during tlie air attacks on London and in 2 
others the pregnancy ended prematurely. 
Three of the remaining women actually 
reached the standard mentioned, viz., 
Numbers 7, 10 and 14 in Table II. 1 ^“ 
Number 14 difficulty was met with in enter- 
ing the vein at the second test which had in 
consequence to be abandoned. The essential 
details regarding the remaining 2, are as 
follows : 

Number 7. Primigravida, aged 21. L.M.P- 
January 7th to 12th, 1944. attendance on 

May Sth, that is, 17th week of pregnancy. 
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Apparently healthy; urine normal; blood-pressure 
140/62; base level iQo/40. Alter injection of 
tonephin systolic pressure rose to 150 mm. Hg. 
Reaction r6 mm. Hg. On September nth, 1944, 
her blood-pressure was 150/95. Slight swelling of 
ankles but no albuminuria; on September iSth 
blood-pressure was 132 /82. No albumin or oedema, 
and on September 25th the second tonephin test 
was done. Blood-pressure (ordinary reading at 
rest) r5o/8o. Base level 100/40; after tonephin 
systolic pressure rose to 170. Reaction 70 ram.Hg, 
as compared with 16 mm. Hg. at the first test. 

Number 10. Primigravida, aged 36, L.M!P. 
November 21st to 25th, 1943. First attended clinic 
on February 3rd, 1944, that is at the nth week 
of pregnancy. Healthy woman, urine normal, 
blood-pressure 124/50. Base level of blood-pres- 
sure 118/40. After injection of tonephin systolic 
blood-pressure rose to 140 mm. Hg. The reaction 
to tonephin was therefore 22 mm. Hg. On July 
2oth her blood-pressure was 150/92 and a week 
later 150/ 100. There was some oedema of the 
ankles but no albuminuria. She was admitted to 
hospital on August 1st, 1944, and the second tone- 
phin test was done next day. The basic level of 
blood-pressure was estimated as 132/70 and after 
tonephin the systolic pressure rose to igo. The 
reaction was therefore 58 systolic compared with 
22 systolic at the first test. 

These two cases show that the patient 
who develops pre-eclamptic toxaemia 
acquires an abnormal sensitivity of the 
vascular system to the action of pressor 
substances and that this develops between 
the early weeks of pregnancy ( ? 17th week) 
and the time of appearance of the pre- 
eclamptic toxaemia. 

Attempts were now made to find an 
answer to the second question, i.e.. What 
causes the sensitization ? 

Shockaert and Lambillon*'* and de Valera 
and Kcllar'” found that normal pregnant 
women gave a lower reaction, to tonephin 
than normal women who were not preg- 
nant; they concluded that tlrere must be 
in normal pregnancy some inhibiting 
substance and that the absence of this 
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substance might be the cause of the high 
reaction found in pre-eclamptic toxaemia. 
The present writer^' found that the contrary 
was the case (see Table I) and that there 
was not any evidence of the presence of an 
inhibiting substance. 

Certain considerations suggested that 
chorionic gonadotropin might be the sub- 
stance responsible for the sensitization. 
Smith and Smith'* have reported tire 
presence of abnormally high levels of the 
anterior pituitary like hormone in the serum 
and urine of patients with late pregnancy 
toxaemia and eclampsia and that this in- 
crease can be demonstrated 5 or 6 weeks 
before other signs and symptoms of 
toxaemia appear. Then there is the fact 
that in hydatidiform mole in which the 
output of chorionic gonadotropin is much 
increased the incidence of pre-eclamptic 
toxaemia is higher than in normal preg- 
nancy, while some 20 cases of eclampsia 
have been recorded, though hydatidiform 
mole usually occurs within the first 3 months 
of pregnancy. It was therefore decided to 
try this substance in the first instance and 
to use synapoidin (Parke, Davis & Co.), 
a synergistic preparation containing 
anterior pituitary extract in combination 
with urinary chorionic gonadotropin. This 
was preferred to simple chorionic gonado- 
tropin as it would obviously be difficult to 
inject sufficient of the latter to produce any 
clinical effect. Several women who were 
being treated expectantly in the hospital on 
account of mild antepartum haemorrhage 
were given daily injections of synapoidin, 
tonephin tests being done before and after 
the course of injections in order to test the 
change in sensitivity, if any. Only women 
were treated who were likely to be in the 
hospital for at least 2 or 3 weeks, whose 
blood-pressure readings had never e.x- 
ceeded 120/80 mm. Hg., whose urine was 
normal, and who were apart from the mild 
antepartum haemorrhage apparently 
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healthy in every respect. In some cases 
oestrogenic substance (Theelin P. D. & 
Co.) was used instead of synapoidin but 
these are few in number and it is doubtful 
whether enough of the preparation was 
inj ected . In one case eucortin was used and 
the completely negative result obtained is 
of great interest. 

The essential details of the patients 
treated, the nature and amount of the 
materials used and the results, as regards 
sensitization, are as follows; 

Case i. Mrs. J.E., primigravida, aged ag. 
Admitted March 3rd, 1945, for slight antepartum 
haemorrhage at 34th week of pregnancy; no evi- 
dence of toxaemia; no extra placental causes of 
haemorrhage found; no further haemorrhage. 
Spontaneous delivery at term; mother and child 
well. Final diagnosis and classification ; ante- 
partum haemorrhage of uncertain origin. 

17.3. 1945. First tonephin test. Base level of 
blood-pressure 100/44; reaction after tonephin 
20 mm. Hg. systolic. Patient then given S3ma- 
poidin, I c.cm. daily for 10 successive days. 

26.3.1945. Second tonephin test. Base level of 
blood-pressure 104/58. Reaction after tonephin 
34 mm. Hg. systolic. Patient then had 2 c.c. syna- 
poidin daily for 5 days ending Mmch 30th, 1945. 

3r.3.i945. Third tonephin test. Base level of 
blood-pressure 104/46. Reaction after tonephin 
40 mm. Hg. Synapoidin continued daily for 6 
more days ending April 6th, 1945. 

7.4.1945. Fourth tonephin test. Base level of 
blood-pressure 102/50. Reaction after tonephin 
53 mm. Hg. 

Delivered April igth, 1945. There was not, at 
any time, before or during the treatment evidence 
of pre-eclamptic toxaemia and the highest re- 
corded blood-pressure was 124/70. 

Comment. This patient appears to have 
been sensitized by injection of synapoidin. 
There was a gradual and consistent rise in 
the reaction to injection of tonephin from 
20 mm. Hg. systolic to 53 mm. Hg. 

C.\sn 2. Mrs. M. P.; primigravida, aged 21. 
Admitted on April 19th, 1945, for slight antepar- 
tum haemorrhage at 31 weeks. No evidence of 
toxaemia; no extraplacental cause for antepartum 


haemorrhage found. Treated expectantly. No 
further haemorrhage. Delivered spontaneously at 
term. Mother and child well. Final diagnosis and 
classification antepartum haemorrhage of uncertain 
origin. 

27.4.1945. First tonephin test. Base level of 
blood-pressure 109/55. Reaction after tonephin 
29 mm. Hg. systolic. Patient then given 2 c.cm. 
synapoidin daily till April 17th, 1945 (42 c.cm.). 

18.5.1945. Second tonephin test. Base level of 
blood-pressure iog/60. Reaction after tonephin 
23 mm. Hg. systolic. Synapoidin continued, 2 
c.cm. being given daily up to and including May 
30th, 1945 (24 c.cm.). 

31.5.1945. Third tonephin test. Base-level of 
blood-pressure 110/65. Reaction after tonephin 
55 mm. Hg. systolic. 

Delivered June 24th, 1945. The highest blood- 
pressure alter synapoidin injection was 130/S5 on 
June gth, by which time she had received So c.cm- 
According to our standard of normal blood-pressur® 
(120/ So) this was raised. It remained about this 
level till delivery when it fell to riS/90. 

Comment. . This patient seems to have 
been sensitized by the synapoidin as the 
reaction to tonephin increased from 29 mm- 
Hg. systolic to 53. The failure to become 
sensitized by the time of the second 
hard to explain. It should be recalled, 
however, that Smith and Smith found that 
the excess of anterior pituitary-like hor- 
mone was present for 5 or 6 \veeks before 
tile onset of toxaemia. 

Case 3 . Mrs . B . G . , aged 25 , one previous child- 
Admitted October 5th, 1945, for slight antepartum 
haemorrhage at 34 weeks. Extraplacental cause 0 
haemorrhage was not found. There had been no 
evidence of toxaemia and the first pregnancy ha 
been normal. Treated expectantly in hospital 
spontaneous delivery at term on December 
1945. Mother and child well. Final diagnosis an 
classification — antepartum haemorrhage of uncer 
tain origin. , 

11.ro.1945. First tonephin test. Base level 0 
blood-pressure, 95/38. Reaction a'fter tonep 
40 mm.Hg. systolic. Patient was then given 
c.cm. synapoidin daily for ii days up to and jn 
eluding October aist, 1945. 
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25. 10.1945. Second toncphin test. Base level of 
blood-pressure, 75/35- Reaction after toncphin 
71 mm. Hg. systolic. ' No further injections given. 

Comment. The rise in tlie reaction to 
toncphin seems to show that this patient 
was sensitized by synapoidin. The delay 
of 4 days in carrying out the second tone- 
phin test may have resulted in the 
recorded sensitization being less than' it 
otherwise would have been. 

Case 4. A. C.. aged 34. 2 previous stillbirths due 
to difficult labour. Contracted pelvis, C.V., 3.6 
inches. Admitted on February 28th, 1946, at 38 
weeks for slight antepartum haemorrhage. No 
extraplacental cause for antepartum haemorrhage 
found. No previous toxaemia; treated expectantly. 
Caesarean section at term March 22nd, 1946. 
Mother and child well. ' Placenta found to be 
entirely in upper uterine segment. 

March 5th 1946. First tonephin test. Base level 
of blood-pressure, 128/60. Reaction after tonephin, 
16 mm. Hg. systolic. Patient then given 12 daily 
doses of 2 c.cm. synapoidin from March 7th, to 
March i8th, 1946, inclusive. 

21.3.1946. Second tonephin test. Base level of 
blood-pressure n8/6o. Reaction after tonephin 
40 mm. Hg. 

22.3.1946. Caesarean section. At the operation 
it was noted that both ovaries appeared to be 
normal and did not show any evidence of cystic 
change. 

Comment. It is doubtful whether any 
sensitization was produced in this case. It 
will be noted that the base level of blood- 
pressure at the second test is 10 ram. Hg., 
lower than at the first. If the reaction at the 
second test is counted from the original base 
level (128) the reaction at this test would 
only have been 30 mm. Hg. as compared 
with 16 mm. Hg. at the first. The absence 
of any visible cystic change in the ovaries 
is remarkable as it is well known that 
synapoidin usually causes cystic enlarge- 
ment of the Graafian follicles. If, therefore, 
there was sensitization in this case it cannot 
be e.xplained by stimulation of the follicles 
to produce e.xcess of oestrogenic hormone. 
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By rom," however, though he presumed 
that tlie gonadotropic hormone with which 
he produced vascular sensitization in rats 
acted by stimulating the ovaries to produce 
oestrin, did not describe any cystic or other 
morbid change in the rats' ovaries. 

Case 5. B. T., aged 37, para 3. Admitted 
January 17th, 1946, for antepartum haemorrhage 
(about 3 ounces) at 34 weeks. No to.xaemia (blood- 
pressure never above 120/80) in this, pregnancy. 
Previous pregnancies said to be normal. Treated 
expectantly. Delivered spontaneously of a full- 
time child on March 9th, 1946. Final diagnosis and 
classification — antepartum haemorrhage of un- 
certain origin. 

24.1.1946. First tonephin test. Base level 
108/60. Reaction 22/20. Patient was then given 
Synapoidin daily from January 2gth to February 
12th, 1946, i.e., 26 c.cm. 

12.2.1946. Second tonephin test. Base level 
110/60. Reaction, after tonephin 24 mm. Hg. 
systolic. No further treatment was given. 

Comment. Sensitization does not seem 
to have been caused in this case. 

Case 6. K.S., aged 35, not pregnant. 

Admitted December 6th, 1945. for investigation 
and treatment of secondary amenorrhoea which had 
been present, except for very occasional bleediiig 
from vagina lasting one day, since the first and 
only pregnancy y/; years before. Before that preg- 
nancy the periods had lasted 3 days. 

The pregnancy and labour had been uncompli- 
cated and there had been no postpartum haemor- 
rhage. Investigations of pituitary fossa and lungs 
failed to reveal any abnormality. B.M.R. -f- 14. 
Lipiodol outline of uterus and appendages showed 
leftFaUopian tube patent, but uterus small. Biopsy 
of endometrium showed an atrophied mucous 
membrane with very few glands. Except for the 
absence of periods there was not any evidence of 
the presence of Simmond's disease and the patient 
looked and felt well. 

7.12.1945. First tonephin test. Base level of 
blood-pressure 100/48. Reaction after tonephin 
mm. Hg. systolic. Patient was then given 14 daily 
doses of synapoidin 2 c.cm. each, starting on 
December 15th, 1945. 

28. 12. 1945. Second tonephin test. Base level 
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of blood-pressure 102/45. Kuaction after tonephin 
18 mm. Hg., systolic. Synapoidhi was continued — 
2 c.cm. daily for 10 days together with stilbocstrol 
Mg. X daily. 

9.1.1946. Third tonephin test. Base level of 
blood-pressure 102/48. Reaction after tonephin 
23 mm. Hg. systolic. Stilbocstrol Mg. X and pro- 
gesterone, Mg. V, were then given dailj' lor 7 days. 

17.1.1946. Fourth tonephin test. Base level of 
blood-pressure, 102/55. Reaction after tonephin, 
30 mm. Hg. systolic. No further treatment. Dis- 
charged on January igth, 1946. 

Comment. There does not seem to have 
been any sensitization in tliis case. At no 
time during treatment did the ovaries 
become palpably enlarged. No period had 
occurred when discharged from hospital 
but on June 5th, 1946, she wrote to say 
that she had 3 scanty periods at irregular 
intervals, each lasting from 24 to 72 hours. 
Perhaps sensitization should not have been 
expected as tire ovaries were probably 
atrophic. It will be recalled that Byrom 
concluded that gonadotropic hormone 
caused sensitization by stimulating ovarian 
secretion of oestrin. 

Case 7. W. F., age 41. Not pregnant, married 
17 years, one induced abortion 10 years ago. Now 
complains of sterility. Periods regular. Puberty 
at ii; type, 6/31. Last menstrual period ended 
March rst, 1946. No abnormality found in pelvis 
or elsewhere. Blood-pressure 11 ^ 1 80 . Urine normal. 
Suction curettage on first day of period showed a 
normal secretory endometrium. 

4.3.1946. First tonephin test. Base level of 
blood -pressure 115/70. Reaction after tonephin 
35 mm. Hg. systolic. Patient was then given i 
c.cin. of synapoidin daily from March 25th to 30th 
inclusive. 

1.4.1946. Second tonephin test. Base level of 
blood-pressure 108/75. Reaction after tonephin 
42 mm. Hg. systolic. It is doubtful whether any 
sensitization occurred in this case. 

C.sseS. E. E., aged 29. Sterility. Married 9 
5 ears, periods 5-9/ 2-6 weeks. Last menstrual 
period r.Iay ist. 1946. 

23.6.1946. First tonephin test. Base level of 


blood-prcssurc, 100/56. Reaction after tonep.hin 
30 mm. Hg. systolic. One c.cm. synapoidin daily 
from June ist to Gth, 1946, inclusive. 

7.6.46. Second tonephin test. Base, 116/60. 
Reaction after tonephin, 12 mm. Hg. systolic. 

Comment. There was therefore no sensi- 
tization in this case. Probably far too little 
synapoidin was given and for too short a 
time. 

Case 9. M. C., primigravida, aged 22. .Admitted 
on March 3rd. 1946, at 35 weeks because of slight 
antepartum haemorrhage. Cervix healthy. No 
toxaemia. Expectant treatment. Spontaneous 
delivery at term on April 15th, 1946. Mother and 
child well. Final diagnosis and classification- 
antepartum haemorrhage of uncertain origin. 

26.3.1946. First tonephin test. Base level of 
blood-pressure, 108/30. Reaction after tonephin, 
42 mm. Hg. systolic. Patient was then given 
thcelin (Parke, Davis & Co.) i c.cm. daily from 
March 29th to April 9th, 1946, inclusive (i c.cm. = 
30,000 international units — 2 mg). 

11.4.1946. Second tonephin test. Base level of 
blood-pressure, 105/45. Reaction after tonephin 
60 mm. Hg. systolic. 

Case 10. R. V.., age 30. Two previous children. 
Admitted May 22nd, 1946, at 32 weeks cjn account 
of slight antepartum haemorrhage. No toxaemia 
in this or last pregnancy. First pregnancy said to 
have been normal. No extraplacental cause of 
bleeding found. 

30.5.1946. First tonephin test. Base level, 
100/56. Reaction after tonephin, 25 mm. Hg- 
systolic. The patient was then given theelin. i 
c.cm. daily from May 31st to June nth, 
inclusive. 

12.6.1946. Second tonephin test. Base level of 
blood-pressure, 102/50. Reaction after tonephin, 
32 mm. Hg. systolic. 

Eucortin (Allen and Hanbury, a natural extract 
of adrenal cortex) was then injected, i c.cm. dail> 
for 7 days from June 13th, to 19th, 1946. ThLdid 
not cause any rise of blood-pressure or any visible 
oedema. 

20.6.1946. Third tonephin test. Base level of 
blood-pressure, 90/46. Reaction after tonephin. 
30 mm. Hg. systolic. One c.c. of theelin was again 
injected daily for 12 days from June 22nd to July 
3rd, 1946. 



. SENSITIZATION OF THE VASCULAR SYSTEM 

4.7.1946. Fourth tonephin test. Base level, 
96/50. Reaction after tonephin. 30 mm. Hg. 
sjfstolic. There was therefore no demonstrable 
sensitization caused by the theelin or by the 
eucortin. 

Comment. The absence of any rise of 
blood-pressure or oedema after injection 
of eucortin is interesting in view of the case 
reported by Altschule and Zamchek’’ in 
which a- man developed high blood-pressure 
and gross oedema and anasarca after 
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30 out of 32 experiments. Calculated on 
this basis the amount required for a human 
female would be about 300 mg. Actually 
Mrs. M. C. and Mrs. R. V. received only 
24 and 48 mg. respectively. 

Discussion. 

Examination of the case details and of 
tile summary in Table III will show that 
the most striking results are obtained by the 
use of synapoidin and that even with that 


Table III. 

Summary oj Results Obtained in Attempts to Sensitize the Vascular System 

by Various Substances. 


Reference 

number 

Pregnant 
or not 

Substance used 

Highest systolic 
reaction to tone- 
phin before use 
of sensitizing 
substance 

Highest systolic 
reaction to tone- 
phin after use 
of sensitizing 
Substance 

I 

Pregnant 

Synapoidin 

20 

33 

2 

Pregnant 

Synapoidin 

29 

55 

3 

Pregnant 

Synapoidin 

40 

71 

4 

Pregnant 

Synapoidin 

16 

40 

5 

Pregnant 

Synapoidin 

22 

24 

6 

1 

Not pregnant 

Synapoidin 

Stilboestrol 

Progesterone 

15 

23 

7 

Not pregnant 

Synapoidin 

35 

42 

8 

Not pregnant 

S5mapoidin 

30 

12 

9 

Pregnant 

Theelin 

42 

60 

10 

Pregnant 

Theelin 

Eucortin 

25 

30 


administration of 5 grammes of common 
salt daily and i. c.cm. cortin (Organon, a 
natural extract of adrenal cortex) daily for 
I week. Mrs. R.V., however, was only 
receiving the ordinary hospital diet with 
free use of salt at meals, about 15 grammes 
daily. The failure of theelin (an oestro- 
genic substance) to sentitize the patient is 
disappointing in view of the result of 
Byrom’s experiments on rats alread3' 
quoted. He states that the minimum effec- 
tive dose in causing sensitization in the 
infant rat was about o.oi to 0.02 mg. daily 
of an oily solution of oestrone for 5 or more 
days, with which dose he w'as successful in 
C 


the results are not always consistent. It is 
doubtful whether oestrogenic substances 
caused any sensitization though, as we have 
already seen, Byrom considered oestrin to 
be the substance responsible for the sensiti- 
zation that he produced in rats, and that 
though it could also be produced by injec- 
tion of gonadotropic hormone this only 
acted by stimulating the ovary to produce 
oestrin. He did not, how’ever, describe any 
cystic change in the ovaries and presumably 
they were normal. 

The work of Smith and Smith' ^ suggests 
that whatever the sensitizing substance be it 
is not oestrin, for in pre-eclamptic toxaemia 
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they found it diminished. Gonadotropic 
hormone, on tire other hand, they found 
to be increased and this increase they were 
able to demonstrate as much as 5 or 6 weeks 
before the appearance of other signs of 
toxaemia. By the administration of oestro- 
genic substances too they claim to be able 
to diminish the quantity of gonadotropic 
hormone and thus prevent toxaemia. If, 
as Smith and Smith claim, gonadotropic 
hormone is increase'd for from 5 to 6 weeks 
before the appearance of toxaemia it would 
suggest the use of synapoidin for a longer 
period than in any of the experiments cited 
in the text. Meanwhile, so far as con- 
clusions can be drawn from the present 
investigation, it seems- to indicate that 
chorionic gonadotropic and not oestro- 
genic hormone is the sensitizing substance. 
It is probable, however, that neither sub- 
stance was injected in sufficient quantities. 

SuMaiARY. 

1. Evidence is brought forward that the 
cause of the hypertension in pre-eclamptic 
toxaemia is an abnormally increased 
sensitivity of the vascular system to pressor 
hormones rather than the presence in excess 
of the pressor hormone itself. 

2. It is proved that 'this abnormal sensi- 
tivity is not inherent or constitutional but 
that it is acquired at some time between the 
17th week and the onset of the clinical signs 
and symptoms of toxaemia. ’ 

3. Clinical considerations and the results 
of the clinical experiments cited in the text 
suggest that the sensitizing substance is 
chorionic gonadotropin rather than oestro- 
genic hormone or hormone of the adrenal 
cortex. 

I am indebted to Messrs. Parke, Davis & 
Co. for the supply without charge of the 


synapoidin and theelin used in the experi- 
ment, and to their medical adviser, Dr. 
Stanley White, for his interest and co- 
operation. 
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The Superiority of the South African Negro or 
Bantu as a Parturient 
BY 

O. S. Heyns and S. Shippel 

Department of Obstetrics and Gynaecology, University of the 


Witwatersrand 

Part III. — A Comparison of Bantu and 
European Parturition in Two Series 
Derived from their Respective Ante- 
natal Clinics. 

Introduction. 

It is difficult to judge a parturient fairly 
when, as is the case in cities, the obstetri- 
cian’s experience is derived from a hospital 
practice. The hospital is almost invariably 
the scene at which trained observers in this 
country can study labour in the South 
African Negro or Bantu. An opportunity 
of making observations in domiciliary mid- 
wifery on Bantu parturients has been 
offered. Seven years ago an antenatal 
clinic was started in a large native town- 
ship, and it is now possible to assess labour 
as it occurred among the Bantu women who 
attended the clinic. 

During the course of the work done, a 
strong impression was gained that the 
Bantu parturient was far more efficient than 
the European, and that she appeared to be 
much better adapted to the strain of 
labour, requiring instrumental or other 
operative delivery infrequently. This was 
the more surprising, because our studies 
have shown the Bantu head at birth to be as 
large as that of the European, and the 
Bantu pelvis to be slightly smaller. More- 
over, there is in the Bantu a range of small 
pelves which is much lower than that of the 
non-pathological European girdle, and the 
incidence of these small pelves is relatively 
high. 


South Africa. 

A comparison of the labours recorded 
concerning patients from our European 
antenatal clinic and those from the Bantu 
clinic has been made for the quinquennial 
period 1940-1944, in order to arrive at an 
assessment of the 2 series of women relative 
to their success in parturition. 

Material and Methods. 
Material. 

A comparison between Bantu and Euro- 
pean labours has been made on the basis 
of material dealt with at the antenatal clinic. 
The analysis includes all cases seen over a 
period of 5 years (1940-1944) at : 

1. The Municipal antenatal clinic for 
European Women in Johannesburg. While 
5,059 patients are included in this survey, 
this does not represent the total number 
seen at the clinic during 1940-1944. Owing 
to a delay of i year after most of the ante- 
natal cards had been studied, a difficulty 
arose which made it impossible to be precise 
about the inclusion of approximately half 
of the 1940 cards. These were, therefore, 
omitted, and those of the last quarter of 
1944. 

2. Alexandra Township. There were 
1,433 women attending the local antenatal 
clinic during 1940-1944. The township is 
situated on the outskirts of Johannesburg 
and has a population of about 80,000. The 
men and some women are occupied in the 
city or its suburbs, but not on the gold 
mines; and there are numerous schools and 
churches in the township which is owned 
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by the inhabitants. There is a well- 
established polyclinic from which inter alia 
a district service is operated. Students are 
in residence here and attend the clinic, 
there are several doctors on the permanent 
staff, and the full-time personnel of the Uni- 
versity Department of Obstetrics and 
Gynaecology conduct the antenatal clinics. 
Midwives consult the obstetricians concern- 
ing cases of abnormal labour, and these are 
transferred to the Bridgman Memorial 
Hospital (Maternity) when necessary. No 
instrumental or other complicated deliveries 
are effected on the district. 

The women of the township are under 
European influences and their mode of life 
is similar to that of any urbanized European 
community. In spite of this, they are still 
Bantu, essentially primitive, and their 
instincts are still those of the women living 
under tribal conditions. Recently an in- 
creasing number of ‘ ‘ raw ’ ' newcomers to 
the city has been attending — individuals 
who, in no obvious manner, conform to 
European standards and who were cer- 
tainly reared in Native territories. Con- 
cerning the others, the less primitive 
women, it is not known whether they were 
born here or in their ancestral countries. It 
must be pointed out that Johannesburg 
began as a mining camp only 59 years ago. 

The European Series. 

There were 5,059 patients who attended 
the clinic. Of these 3,802, or 75.2 per cent, 
were delivered at the Queen Victoria Hospi- 
tal. The remainder had their babies at 
home under the care of the Municipal 
District Service, and in the event of any 
abnormality developing during labour 
would have been sent to hospital. Of the 
3,802 hospital women i ,564 or 41.2 per cent 
were primigravidae. If 1,564 primi- 
gravidae be taken against 5,059, the total 
for the series, the percentage of primigra- 
vidae seen was 30.93. The true figure is 


slightly higher than this, because a small 
number of primigravidae was delivered on 
district. These were normal cases and can- 
not affect the analysis, as will be shown 
later. 


The Banin Series. 

1,433 patients attended the clinic during 
the 5 years under consideration. Of these, 
5 women aborted, and the records of 3 could 
not be traced. Of 1,425 patients who had 
viable babies 364, or 25.58 per cent, were 
primigravidae. 


Methods. 

The method of analysis followed the prin- 
ciples of statistics, and comparison between 
European and Bantu incidence was based 
on statistical significance. -No apology will 
be offered for illustrating how it is decided 
whether a difference between percentage 
values for the two racial groups is "signi- 
ficant " or whether it may have arisen by 
chance . Therapeutic trial is often based on 
about 15 cases receiving therapy, and 15 
controls. If the control group shows a few 
more successes than the therapy ^roup, 1 
has been thought that the therapeutic mea- 
sures have been shown to lack value. This 
conclusion is not necessarily correct for, on 
the play of chance, certain differences mus^ 
be expected. These chance differences 
become more unexpected as the groups 


observed become smaller. 


In comparing 2 percentages, j 

rd error of each must be considere 


dard 


This is given by the "'here 


ight be the percentage of European 
en requiring operative delivery and Q 
percentage not requiring operative 
ery, n being the number 
lie. The standard error of the dine 
3 between European an d Bantu perc^ 
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where «i and are the numbers in the two 
samples, and p and q as above. If all cir- 
cumstances were equal, it would be reason- 
able to expect the difference between 
European and Bantu percentages to be o; 
but we might quite easily, on the play of 
chance, obtain a difference equal to plus or 
minus twic.e the standard error of the 
difference. Therefore, if the difference is 
more than twice its standard error, the 
probability is in favour of this difference 
not having arisen by mere chance. The 
difference may then be claimed to be “ sig- 
nificant,” though the actual origin of this 
” significance ” has to be sought elsewhere. 

It will be obvious that the greater the 
numbers in the samples, the more likely is 
it that significance for the difference, if any 
exists, will be established. Thus the per- 
centage difference between the two races 
here studied for operative interference was 
5.24 - 0.558 = 4.682. The standard error of 
this difference is 

5.24 X 94.76 ^ 0.558 X 99.442 

5059 1433 

The difference of 4.682 is 12.77 times its 
standard error (0.37) and is, therefore, sig- 
nificant. If the samples were in the same 
proportion, say 10 Bantu and 35 Euro- 
peans, the standard error of the difference 
works out at 4.44. This standard error is 
almost equal to (1.05 times) the difference 
between the two samples. As a difference 
which is even twice its standard error may 
have arisen by chance, significance could 
not be claimed in the case of the small 
samples. It is to be noted, however, that 
with the samples of 1,433 ^md 5,059, the 
difference is in fact highly significant. 

Analysis. 

Because 75.2 per cent of Europeans, and 
only 2.23 per cent of Bantu were delivered 
in hospital, it is obvious that the analysis of 
abnormal deliveries must be based on the 
totals of 5,059 European and 1,433 Bantu. 
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There is a significant difference (4.04 
times its standard error) between the per- 
centages of primigravidae in the two series. 
This means that any character which may 
be influenced by the fact that a patient is 
either a primigravida or a multipara can- 
not be considered on the basis of incidence 
percentage of the whole series, i.e. Bantu 
series or European series. The European 
primigravid incidence is about 6 per cent 
higher than that of the Bantu. Therefore 
there is a slightly greater probability of 
• d3'stocia in the European than in the Bantu. 


European Total 5059 
Total primigravidae 1564 1564 in hospital 

Total multiparae 3495 2238 in hospital 


Total hospital cases 

3802 or 75.2 
per cent 

Bantu Total 1433 

Total primigravidae 364 

Total multiparae 1069 

12 in hospital 

20 in hospital 

Total hospital cases 

32 or 2.23 per cent 

1. Operative Deliveries. These include 
all assisted deliveries such as forceps, 
breech deliveries, and Caesarean section. 

European total 

5059 

Bantu total 

1433 

Percentage 
No. of total 

Percentage 
No. of total 

Hospital 

cases 3S02 73-2 

Operative 

cases 263 3-24 

32 2.23 

S 0.55S 


Percentage of hospital cases | European 25.00 
that had operative deliver^' J Bantu 6.96 

Percentage difference for operative de- 
liveries 4.6S2 ± 0.37 = 12.77 X standard 
error. There is, therefore, a highly signifi- 
cant difference showing that the European 
requires assistance at deliverj’ more often 
than the Bantu. 



522 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


2. Forceps Delivery. 

(a) High, mid, and low jorccps delivery. 

(i) Primigravidae and multiparae. 

1-73 primigravidae 
ig multiparae 


European 


Total 92, or 1.82 per cent 


Bantu 


j 2 primigravidae 
I I multipara 


Total 3, or 0.21 per cent 
Total percentage difference = 1.61 + 0.223 

= 7-22 X standard error 


(ii) Primigravidae only. 

European 73, or 4.67 per cent of 1564 
Bantu 2. or 0.55 per cent of 364 

Diff'erence 4.12 + 0.66 

= 6.26 X standard error 


(iii) Multiparae only. 

European 19, or 0.544 per cent of 3495 

Bantu I, or 0.094 cent of 1069 

Difference 0.450 + 0.156 

= 2.89 X standard error 

(b) Lorn forceps delivery only. 

(i) Primigravidae only 
European 53, or 3.388 per cent of 1564 

Bantu I, or 0.275 pcr cent of 364 

Difference 3.113 + 0.535 

= 5.82 X standard error 


The above figures illustrate, first, the low 
forceps-rate of 1.82 per cent for Europeans, 
For some years it has been urged that our 
European forceps-rate is too low, and that 
an increase would be an advantage to resi- 
dent students without militating against the 
principles of good obstetric practice. Com- 
pared with this low incidence in the Euro- 
pean, the need for forceps delivery in the 
Bantu is significantly much less frequent, 
being 0.21 per cent as compared with over 
5 per cent in most European communities 
elsewhere. 

There is a statistical objection to grouping 
parous and primigravid women together 
because of the reason mentioned in the 


section on Method : there is a significantly 
higher percentage of primigravidae in 
Europeans than in the Bantu, and the 
forceps-rate must always be higher in pri- 
migravidae. No claim will, therefore, be 
made for the difference which is as high as 
7.22 times its standard error. It is seen, 
however, that for primigravidae alone 
(2, a, ii) there is a highly significant diffe- 
rence between the races, showing how 
infrequently forceps delivery is required in 
the Bantu. The corresponding figures for 
multiparae — difference = 2.89 x standard 
error — is probably significant. There was 
only one case of forceps in 1,069 Bantu, arid 
it is likely that in 2,000 Bantu there still 
would have been only one. It is submitted 
that the difference found is significant. 

Forceps deliveries were recorded as 
being “low”, “mid”, and “high”. 
The most reliable variety from the point of 
records is the “low” operation. More- 
over, it was thought that a comparison on 
this basis would indicate whether the Bantu 
had as much difficulty in driving the head 
over the perineum as is known to be the case 
in the Europeans. The figures show that 
the low forceps operation was performed 
significantly more often in the European 
than in the Bantu. 

3. Caesarean Section. 

Total European 28, or 0.554 

Total Bantu 3, or 0.209 per cent of 1433 

Difference 0.345 ± o.i 59 

= 2.17 X standard error 

European 

primigravidae 10, or 0.64 per cent of 15*^3 
Bantu primigravidae 2, or 0.55. per cent of 3®4 

Difference o.og + 0.44 

= 0.205 X standard error 

No statistical significance can be claimed 
for the above figures. This would mean 
that European and Bantu rates for 
rean section were similar, It is probab y 
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justifiable to group primigravid and multi- 
parous subjects, because section is not done 
more frequently on primigravidae : the 
reasons for the operation are so diverse that 
a mixed sample consisting of women 
pregnant for the first or a subsequent time 
may well be compared with another sample 
similarly composed. If this principle be 
admitted, then there is possible significance 
in the lower Bantu rate for the total series. 
It should be noted that the European rate 
for Caesarean section is ver^' low. 

4. Maternity Mortality. 

European 6, or 0.119 per cent o£ 5059 
Bantu 2, or 0.1394 per cent of 1433 

Difference 0.0204 ± Q-tt 

=r 0.19 X standard error 

The difference is not significant. The Euro- 
pean death-rate of just over i per thousand 
is unusually low. 

5. Foetal Mortality . 

It is necessary at this stage to consider the 
foetal death-rate because of the fortitude 
shown by the Bantu mother in delivering 
herself. The analysis thus far has demon- 
strated the superiority of the Bantu woman 
as a parturient. The question arises, there- 
fore, whether as a result of these vigorous 
Bantu labours, at which there is so seldom 
any assistance, there is not a high foetal 
mortality. 

(a) Stillbirths (excluding multiple pregnancies). 
European 96, or 1.910 per cent of 5023 
Bantu 49, or 3.505 per cent of 139S 

Difference 1.595 + 0.32S 

= 3 -02 X standard error 

This difference is significant. The reason 
for excluding multiple pregnancies from 
analysis 5(a) is that there is a mortality 
amongst vwin and triplet foetuses which in- 
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validates sound comparison. The same 
does not apply with equal force to prema- 
ture births for bvo reasons ; one is that the 
premature foetus, unless macerated, is usu- 
ally bom alive ; the second is that there is 
no reliable criterion for prematurity, and 
hospital records are misleading on this 
point. 

Although the Bantu stillbirth-rate is sig- 
nificandy higher than the Johannesburg 
European, it is low as compared with other 
large European series. The most favour- 
able figure encountered is that of De Lee,^ 
who showed that at his Chicago Hospital 
the figure had been reduced to 2.14 per cent 
in 51,422 births. The Bantu and Chicago 
percentage difference is 2.7b times its stan- 
dard error. This is probably significant, 
though the significance is of a lo%v order, a 
fact which is further illustrated by a com- 
parison with other white race figures. Thus 
the British figure of 4 per cent is higher than 
that of the Bantu at 3.5 per cent. - Figures 
from the U.S.A. and Germ^y vary 
between 4 and 5 per cent," and it is note- 
worthy that as early as 1877 stillbirth- 
rate in the U.S.A. was 5 per cent.^ It is 
seen, therefore, that in spite of the lively 
Bantu labours, the foetal mortality is low : 
it is significantly higher than that of the 
Johannesburg European series, because of 
the fact that the latter shows even a lower 
stillbirth-rate than that of De Lee.‘ 

(b) Neonatal mortality. The European 
and Bantu percentages for recorded neo- 
natal deaths were respectively 0.74 and 
0.86. The true percentage must be higher 
in each case, because the recorded deaths 
have occurred only during the Ij'ing-in 
period. 

6 , Uterine Action. 

(fl) Uterine Inertia. The recorded 
figures for inertia have been found too un- 
reliable to analyse. The error is due to 
omission of cases, 
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(b) Manual removal of the placenta. 

European 48, or 0.95 per cent of 5059 
Bantu 3, or 0.209 per cent of 1433 

Difference 0.741 + 0.185 

= 4.02 X standard error 

The European figure for manual removal 
of the placenta is reasonable, and the above 
difference indicates that this operation is 
rarely required in the Bantu. 

(c) Postpartimi haemorrhage. The 
amount of blood loss was measured pre- 
cisely in the case of those Europeans who 
were delivered in hospital. European 
cases on district with pronounced loss were 
transferred to hospital. For this analysis a 
haemorrhage of 40 ounces or more was con- 
sidered. Amongst primigravidae there 
were 42 and amongst multiparae 60 women 
who had a haemorrhage ranging between 
40 and 100 ounces. The total of 102 repre- 
sents 2.02 per cent of the whole series. 

On the -district 97.7 per cent of Bantu 
women were delivered, and records relating 
to postpartum haemorrhage could not be 
used for statistical purposes. The general 
irnpression is that postpartum haemorrhage 
is uncommon, and it is certain that very 
few cases required blood transfusion. 

Miscellaneous. 

7. Breech Presentation. 

European 8g, or 1.75 per cent of 5097 
Bantu 19, or 1.31 per cent of 1446 

Difference 0.44 + i.ii 

= 0.39 X standard error 

The difference is not significant. 

8. Multiple Pregnancy . 

Twins 

European 36, or 0.712 per cent of 5059 
Bantu 16, or 1.120 per cent of 1433 

Difference 0.408 + 0.315 

= r.3 X standard error 

The difference is not significant. 


In addition to the twins, there was one set 
of triplets in each series. The Europeans 
were all stillborn, and the Bantu triplets 
were alive at 2 years of age. 

Deaths. 

European. There were 6 deaths. 

(i) A para 3 died on the 7th day of the 
puerperium. She had had an excessive post- 
partum haemorrhage, and the placenta was 
removed manually. 

(ii) A para i died on the i8th day of tlie 
puerperium as the result of puerperal 
sepsis. The delivery was normal, with the 
birth of a live child. 

(iii) A multipara with a twin pregnancj' 
died of obstetric shock a few hours after 
labour. 

(iv) A primigravida died undelivered 
as a result of congestive cardiac failure. 
She attended the antenatal clinic only once, 
2 weeks before admission and 4 weeks 
before her death. 

(v) A primigravida died l hour after 
low forceps delivery. On admission she 
had gross cardiac failure, and autopsy 
showed the presence of acute rheumatic en- 
docarditis. The patient had been sent from 
a long distance, and was transferred to 
hospital from the clinic without delay. 
Labour commenced 2 days after admission. 

(vi) A primigravida died 14 hours after 
Caesarean section. The patient had roitra 
and aortic valve incompetence, and was 
admitted in early cardiac failure. She was 
in labour with the head above the brim, an 
it was thought that Caesarean section wou 
be the best method of treatment. Ten hours 
later she developed left-sided failure an 
died 4 hours later. 

The first three deaths were preventeb e, 
and the last three were cardiac cases. Cases 
iv and v attended the antenatal clinic 011 y 
once, and Case iv did not carry, out 
structions given at the clinic : she failed o 
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report at the hospital as an in-patient and 
was not seen for a month prior to admis- 
sion. 

Banin. There were 2 deaths. 

(i) A priihigravida aged 17 years was ad- 
mitted to hospital in cardiac failure with 
swollen feet, a moderate degree of cyanosis 
and dyspnoea. She had a normal deliver^' 
after a prolonged labour, developed lobar 
pneumonia, and died 4 days after delivery. 

(ii) A multipara was delivered of a 
macerated foetus and died soon after 
delivery. The cause of death was .not 
obvious ; but the lochia were very offensive 
and frothy, and obstetric shock was thought 
to be an important factor in causing the 
death of this to.xic patient. 

Discussion. 

The antenatal clinic figures shown in this 
paper compare very favourably with those 
reported elsewhere. The main feature to 
emerge from the analysis is the marked 
ability of the Bantu woman to deliver her- 
self without assistance. 

The Bantu female pelvis is slightly 
smaller than that of English women. Ince 
and Young'* found the average area of the 
brim in London English women to be 126.8 
sq. cm., whereas the corresponding Bantu 
figure was 101.23, the largest brim of a 
series of 67 dry pelves® being equal to Ince 
and Young's average. The size of the 
Bantu head at birth was shown by Heyns® 
to be equal to that of white races. There- 
fore, all things being equal, the Bantu par- 
turient should have a lower incidence of 
spontaneous births than the European 
woman. 

Whereas 5.24 per cent of European 
parturients required operative interference, 
only 0.55S per cent of the Bantu women 
required assistance at delivery. The percen- 
tage difference of 4.682 is 12.77 tinies its 
standard error, and this is highly signifi- 
cant, Thus, even though she has to expel a 


525 

head of the same size as that in the Euro- 
pean through a birth canal which is smaller 
than that of the European, the Bantu 
parturient shows a pronounced superiority 
in labour. This is further borne out by the 
significantly low forceps-rate of 0.21 per 
cent for the Bantu series. When low 
forceps delivery in primigravidae alone is 
considered, it is found that the European 
requires instrumental delivery more often 
than the Bantu with a 3.113 per cent 
difference which is 5.82 times its standard 
error. This significant difference empha- 
sizes the fact that the Bantu is better able to 
drive the head over the perineum than is the 
case with the European. There is no doubt 
that the European, if it is a matter of neces- 
sity, can expel the head through the pelvic 
outlet; but in the case of the Bantu woman 
there is, in her opinion, no alternative to 
spontaneous labour ; she believes that 
failure to deliver herself means death . This 
outlook can have only a salutary effect on 
the process of parturition, and avoids much 
o-f that interference in the European which 
the obstetrician knows to be dangerous and 
fundamentally unnecessar)^ There can be 
little doubt that civilization and too great a 
dependence on the doctor has reduced the 
efficiency of the European parturient. 

Heyns' has shown that, whereas the 
greatest cross-section of the well-flexed 
foetal head is about 70 sq. cm., the Bantu 
woman can, nevertheless, expel such a 
head through pelvic planes less than 80 sq. 
cm. , and in a few cases even less than 70 sq. 
cm. This is illustrated by a remarkable 
case of the present series. This was a 
woman of 27 j^ears who had had a Caesa- 
rean section for her first pregnancy. It had 
been explained to her that another section 
would be absolutely necessar}', for the 
pelvis had been found to have the following 
dimensions : 

Areas (sq. cm.): cavitt,’ 71.7, brim 75.4, 
outlet 64.5. 
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Brim index: 98.9 (conjugate 9.5 cm., 
transverse 9.6 cm.). 

Outlet diameters: intertuberal 10.1 cm., 
interspinal 10.4 cm,., and pubosacral 9.1 
cm. 

The patient sent for help after the baby 
had been born. There was extensive peri- 
neal laceration. The baby was a female 
weighing 6 h pounds, and the head was 
moulded into a misshapen mass. The 
infant died an hour after birth. 

Several of these interesting experiments 
became possible in Alexandra Township. 
It would be inhuman to allow trial labour 
in such cases, but in their desire to deliver 
spontaneously these women often avoided 
sending for help until laljbur was well ad- 
vanced or completed. This has led to the 
view that there is danger in allowing uterine 
powers to have full sway under such cir- 
cumstances, because of the risk to the 
foetus. This makes contracted pelvis as an 
indication for Caesarean section more diffi- 
cult to assess, it being obvious that mere 
ability or failure on the part of the mother 
to deliver herself is no criterion having re- 
gard to the safety of the foetus. 

In view of these facts, consideration of 
maternal and foetal mortality is demanded. 
In this series there was a Bantu maternal 
death-rate of 1.394 P^r thousand, and a 
Bantu stillbirth-rate of 3.505 per cent. 
These figures have been shown to compare 
favourably with the best figures from 
Europe and America. 

From the above analysis it must be con- 
cluded that the Bantu parturient exhibits 
considerable superiority over the Euro- 
pean. This refers to the Bantu under home 
conditions. It will now be necessary to 


compare two large series of hospital 
patients, Bantu and European, in order to 
assess the effect of hospitalization on the 
emotional reactions of the parturient. It is 
our impression that in hospital the Bantu is 
a less efficient parturient than the European 
woman, whereas we have proved that in 
her own home she is greatly superior. 

SU.MJL\RY. 

1. An analysis has been made of 1,433 
Bantu and 5,059 European antenatal 
patients seen over a period of 5 years. 

2. A highly significant statistical differ- 
ence for operative delivery was found, and 
shows that the European requires assis- 
tance at delivery more often than the 
Bantu. 

3. Maternal and foetal mortality were 
low in both series. 

4. Other features concerning parturition 
were analysed ; and it has been proved that 
the Bantu in her own home is a more effi- 
cient parturient than the European woman. 
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The Blood in Pregnancy 
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The blood volume of normal adults has 
generally been assumed to bear a very 
constant relation to the body size, except 
in the case of pregnancy. Here it has long 
been known that changes in volume occur, 
but the extent of these changes has not 
been clearly established. Early work on 
the problem was subject to the criticism 
that the methods were unreliable, neverthe- 
less it was clear in each case that a substan- 
tial increase in the blood volume did occur 
during pregnancy.^’ 

All criteria of the normality of the blood 
constituents are based on their level in the 
blood, but it seems probable that the most 
important factor physiologically is their 
level in the whole body which they have to 
supply. So long as the blood volume bears 
a constant relation to body size, the blood 
level will give a quantitative indication of 
the amount of the blood constituents in the 
body, but when the blood volume varies, 
as it does in pregnancy, it is obvious that 
the relationship will not hold, and it will 
not be possible to deduce the amounts 
present in the body from their levels in the 
blood. 

The present work was undertaken to 
investigate the extent of the variations in 
blood volume which occur during preg- 


nancy, to discover how these variations 
affect the total amounts of haemoglobin and 
red blood cells, and whether their levels in 
the blood, under the new conditions, give 
any indications of their levels in the body. 

It was first necessary to confirm the fact 
of a constant relationship between blood 
volume and body size in non-pregnant 
women and to decide what measurement 
gave the best criterion of size. The first 
study of this subject was that made by 
Rowntree and Brown'^ who investigated 49 
men and 25 women and showed that the 
blood volume bore a constant relation to 
the surface area, which is a function of the 
height and weight. The relation between 
blood volume and weight was not so con- 
stant. Gibson and Evans-' studied 49 men 
and 41 women and considered the relation 
between the blood volume, height, weight 
and surface area. They did not investigate 
statistically which measurement gave the 
best correlation, but if this is done it is 
apparent that the correlation of blood 
volume vith surface area is sfightly better 
than that wth weight. These results and 
those to be reported suggested that the sur- 
face area was the most useful criterion of 
body size. 

The question of the criterion of body size 
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during pregnancy is complicated by several 
factors. The weight of the pregnant 
woman includes that of the foetus which 
has its own independent blood supply, so 
that this measurement gives too high 
values. In spite of this fact numerous 
workers have used weight, but Dieckmann 
and Wegner" when they found that in many 
cases the concentration of blood per kilo- 
gram apparently fell during pregnancy, 
abandoned all attempts to allow for changes 
in the maternal size and considered all 
results from the point of view of the per- 
centage changes in absolute amounts. Some 
allowance for maternal changes and for 
individual variations in size seems, how- 
ever, desirable, and here the surface area 
has been used in pregnant, as in non-preg- 
nant women. The error due to inclusion of 
foetal tissue is not so great as with weight, 
as the formula from which the surface area 
is derived depends on the height more than 
on the weight 

(Area = Weight"'"’ x Height"'"’' x C). 

It is realized that this formula, owing to 
changes of shape during pregnancy, prob- 
ably does not give the actual surface area, 
but it was considered to give the most 
satisfactory values available. 

Part A of this work records the results 
of an investigation of the blood volumes of 
20 normal non-pregnant women. The 
relation of the blood volume to body size 
is considered, together with the relation 
between the levels of haemoglobin and cells 
in the blood and in the body. 

In Part B the results of blood volume and 
full blood investigations of 20 women at 3 
different stages of pregnancy are reported. 
The changes in absolute amounts of blood, 
haemoglobin and cells are considered, 
together with their changes in concentra- 
tion in the body and the changes of con- 
centration of haemoglobin and cells in the 
blood. 


Methods. 


The blood volumes were estimated by the 
dye method, using Evans blue (T-1824) and 
the technique described by Davis."' The 
subjects after a breakfast containing no fat, 
came to hospital and were rested for 30 
minutes before the test. While still recum- 
ment, 5 ml. of a 240 mg. per 100 ml. solu- 
tion of dye in normal saline was injected 
into one arm vein and blood removed from 
the other arm 10 minutes later. The dj'e 
concentration in the serum was estimated 
with a ' Spekker ' photo-electric absorp- 
tiometer, by comparison with a standard 
solution made up with serum obtained 
before dye inj ection . F rom this the plasma 
volume was calculated. Blood volumes 
obtained by this method theoretically may 
be accurate to within 5 per cent. The 
normal blood volume can thus be estimated 
within 200-250 ml. 


Blood was collected at the first vene- 
puncture in a Wintrobe tube and used for 
determination of the haemoglobin concen- 
tration, red blood cell count and haemato- 
crit. The haemoglobin was determined with 
a Haldane haemoglobinometer, the appara- 
tus being standardized by the National 
Physical Laboratory. The Haldane hae- 
moglobinometer was calibrated so that too 
per cent represented 13.8 g. per 100 ml. 
From the haematocrit and plasma volume 
were calculated the total blood volume 
and cell volume and from the haemoglobin 
concentration and blood, volume the total 
haemoglobin mass. 


It has recently been suggested by Cruik- 
shank and Whitfield" that some of the dye 
when first injected is taken up by the 
reticulo-endothelial system and does not 
appear in the circulating blood. If this is 
so the blood volumes obtained will be too 
high. The conclusion was based on ani'mal 
experiments and would not appear, from 
the following test, to hold for man. Three 
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normal women received 2 injections of 
12 mg. of dye at 10 minutes intervals. The 
concentrations of dye 10 minutes after the 
first injection and 10 minutes after the 
second were 0.55 and i.ii mg./ioo ml., 
0.48 and 0.90 mg./ 100 ml. and 0.58 and 
1. 10 mg. / 100 ml. The concentration in the 
second sample was thus ' in every case 
appro.ximately twice that in the first, and 
there was no evidence that any of the first 
lot of dye had not entered the circulation. 

It has been suggested that the rate of mix- 
ing of dye in the plasma and its rate of elim- 
ination differ from the normal in pregnancy. 
Thus' Graff et alJ found that in 2 pregnant 
women the mixing time of vital red was 
prolonged from the normal of 6 minutes to 
9 and 10 minutes. Before mixing was 
complete, high concentrations of dye were 
present. In order to investigate these 
points 3 women in the third trimester of 
pregnancy had samples of blood removed 
at varying times after the dye injection. 
The following dye concentrations per 100 
ml. of blood were found: first case, 5 min., 
0.41 m.g.; 10 min., 0.36 mg. ; 20 min., 0.37 
mg.; second case, 5 min., 0.29 mg.; 10 
min., 0.24 mg.; 20 min., 0.24 mg.; third 
case, 10 min., 0.29 mg.; 15 min., 0.29 mg. 
The first 2 cases showed the initial high 
concentration, before mixing was com- 
plete, but by 10 minutes this was over and 
15 and 20 min. samples showed no further 
dilution. The fact that there was no fall in 
concentration in the second 10 minutes indi- 
cated that during pregnancy the dye was 
not removed from the circulation with 
abnormal rapidity. If a loss occurs to the 
placental circulation it must either be 
immediate or else very slow. It should be 
noted that Thomson et al.^ could find no 
Evans blue in amniotic fluid, cord blood or 
placental membranes when it had been 
injected into the maternal circulation 
shortly before parturition. 


Non-pregnant Women. 

The details of the findings are shown in 
Table I. There were considerable varia- 
tions in the total blood volumes of the 20 
women investigated, but these were closely 
correlated with variations in the surface 
area (correlation coefficient o.8g8, stand- 
ard error o.igo). There was, therefore, 
little variation in the blood volume per 
square metre, the mean value for which 
was 2,660 ml. with a standard deviation of 
»i 63 ml. The correlation between blood 
volume and body weight was not as close 
(correlation coefficient 0.694, standard 
error 0.170). The mean blood volume per 
kilogram was 74.5 ml. with a standard 
deviation of 6.8 ml. 

The mean blood haemoglobin level of 
the cases was 93 per cent, standard devia- 
tion 8.65 per cent. There was a slight 
tendency for low haemoglobin levels to 
occur when the blood volumes were high, 
but the correlation coefficient of -0.129, 
standard error 0.235, not significant. 
The mean total haemoglobin mass was 
340 g. per square metre, standard devia- 
35 g. There was a close correlation 
between the level of haemoglobin in tlie 
blood and that in the whole body, the corre- 
lation coefficient being 0.843, standard 
error 0.127. 

The mean haematocrit was 42.3 per cent, • 
standard deviation 3.9 per cent. There was 
no correlation of haematocrit \rith blood 
volume. The mean total cell volume was 
1,130 ml. per square metre, standard devia- 
tion 115 ml. The proportion of cells in the 
blbod was correlated with the cell volume 
per square metre, the correlation coefficient 
being 0.817, standard error 0.136. 

Conclusions. 

The blood volumes of 20 normal non- 
pregnant women were found to vary- 
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with their surface area, the mean amount 
per square metre of surface area being 
2,660 ml. Since this relationship was 
reasonably constant, the level of cells 
and haemoglobin in the body was pro- 
portional to their level in the blood. 

The value of 2,660 ml. / sq. m. (standard 


Pregn^\nt Wojien. 

Twenty women were followed through- 
out normal pregnancies. They were all 
but one attending the hospital antenatal 
clinic and were chosen as being normal 
cases in the early months of pregnancy. 
The number able and willing to co-operate 


Table I. 

The Surface Area, Blood Volume and Haemoglobin and Cell Concentrations 
in 20 Normal Women. 


Case No. 

Surface 

area 

sq.m. 

Blood volume, 
ml. ml. /sq.m. 

Haemoglobin, 
per cent 

Haematocrit, 
per cent 

I. 

1.36 

4100 

3000 

. 100 

47 

2. 

1.47 

3800 

2550 

92 

43 

3 - 

1.48 

4100 

2750 

78 

38.S 

4 - 

1.50 

• 3900 

2600 

98 

45 

5 - 

1-51 

3900 

2600 

92 

40 

6. 

1-52 

3800 

2500 

98 

46 

7 - 

1-53 

3800 

2500 

94 

44 

8. 

1-54 

4100 

2650 

82 

37 

9 - 

1.58 

3900 

2450 

98 

43-5 

10. 

1-59 

4200 

265a 

88 

’39 

11. 

1.60 

4100 

2550 

1 12 

49 

12. 

1.63 

4100 

2500 

76 

35-5 

13- 

1.64 

4100 

2500 

96 

42 

14. 

1.71 

4600 

2700 

92 

- 41 

15- 

1.71 

4700 

2750 

96 

44 

16. 

1.72 

4500 

2600 

98 

49 

17 - 

1.77 

4900 

2800 

104 

45 

18. 

1.89 

5600 

2950 

82 

38 

19 - 

I. go 

5700 

3000 

90 

40 

20. 

X.91 

5100 

2650 

90 

■ 39 ■ _ 


deviation, 163) may be compared with that 
found by Rowntree and Brown"* in 25 
normal women, which was 3,130 ml./sq. 
m. (standard deviation, 276) and also with 
the figure of 2,460 ml. /sq.m, (standard 
deviation, 240) which may be calculated 
from the results of 39 cases reported by 
Gibson and Evans. ^ With the latter figure 
there is a fair agreement but that of the 
earlier workers is considerably higher. 


was not large and for this reason it 
necessary to use some cases seen first as 

late as the i6th week. First tests were ma e 

between the 8th and 16th week, rnean 12.4 
weeks; second, between the 20th and 27 
weeks, mean, 24.2 weeks and third bet\\een 
the 33rd and 38th weeks, mean 35-6 
The ages of the women varied from 20 39 
years, mean 28.2 years. Seventeen were 
primiparae and 3 multiparae. 


THE BLOOD IN PREGNANCY 

(l) Th&Conceniralion oj Haemoglobin and 
Cells in the Blood. 

The mean haemoglobin concentration, 
haematocrit and red blood ceE count of the 
\Yomen at each of 3 tests are shown in 
Table II, together with the mean corpus- 
cular haemoglobin content, mean cell hae- 
moglobin, colour index and mean cell 
volume. 
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per cent. Tins fall was parallel -with the 
fall in haemoglobin as was shown by the fact 
that the mean corpuscular haemoglobin, or 
concentration of haemoglobin in the ceU 
mass, altered little, it was 30.4 per cent, 31 
per cent and 31. i per cent at the 3 tests. 
Individually there was little variation in 
the il.C.H.C. as is shown by the small 
standard deviation. 


Table II. 


The Mean Blood Findings in 20 H^onten at Three Stages of Pregnancy. 
Cases having iron in parenthesis. 


No. 

12.4 weeks 

Mean duration of 
24.2 weeks 

pregnancy 

3 ^ 5-6 

weeks 

20 

20 

( 3 ) 

20 

( 4 ) 

Haemoglobin g. / IQO ml. 

12.0 

11-5 




Standard deviation 

1-3 

1.2 


0.8 


Per cent o£ normal 

... 86.6 

82.6 

(83-3) 

CO 

(S 3 - 5 J 

Haematocrit, per cent ... 

... 39.2 

370 

( 37 - 8 ) 

36-4 

(36-7) 

Standard deviation 

3-2 

2.0 


2.2 


R.B.C.s m./c.mm. 

4.47 

4-13 

(4,21) 

415 

(4.09) 

Standard deviation 

0.42 

0.23 


0-39 


M.C.H.C. g. / 100 ml. ... 

30.4 

31.0 

{30-3) 

31 -r 

(31-4) 

Standard deviation 

... , 1.8 

• 1-3 


1-7 


M.C.H. yy 

26.2 

27.4 

( 27 - 5 ) 

273 

{2S.2) 

Standard deviation 

2.6 

2.0 


2.1 


Colour index 

0.97 

1.00 

(1.02; 

1.00 

(1.04) 

M.C.V. C;j, 

87.9 

S8.5 

(90.4) 

8S.1 

(90.2) 

Standard deviation 

6.3 

6.2 


7.2 



Haemoglobin conceniralion. This fell 
throughout pregnancy in those cases with 
initially high values and remained constant 
when die initial values were low. Five cases 
showed a rise or no change between tlie 
first and last tests, the remainder showed a 
fall. The mean values at the 3 tests were 
86.6 per cent, 82.6 per cent and 82.1 per 
cent, or 12.0 g., 11.5 g. and 11.3 g. per ico 
ml. 

Haematocrit. The volume of cells in the 
blood fell during pregnanej^ in iS out of the 
20 cases. The mean figures at the 3 tests 
being 39.2 per cent, 37.0 per cent and 36.4 


Red blood cells. These also fell, in 16 
out of the 20 cases, and the means at the 
3 tests were 4.47 mil., 4.15 mil., and 4.15 
mil. The fall was similar to that of haemo- 
globin concentration, the mean cell haemo- 
globins being 26.2 yy', 27.4 yy and 27.3 yy, 
and the colour indices 0.97, i.oo, and r.oo. 
There was thus no tendency for hypo- 
chromia to develop. The lowest colour 
indices at the final test were 0.87 and o.SS, 
and all the others were greater than o.Qo. 
The mean ceU volumes were 87.9 cu, S8.5 
cu. and 88.1 c;j.. There was thus no appreci- 
able change in the ceU size. 
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Cases who received Iron. 

Two of the women, whose haemoglobins 
when first seen w'ere 72 per cent and 62 per 
cent respectively, were treated with iron. 
Two others were given iron by their own 
doctors. The mean values of tliese cases 
are shown in Table II in parenthesis. The 
case with an initial haemoglobin of 62 per 
cent and colour index of 0.74, thereafter 
had a haemoglobin of 94 per cent and 
colour index over unity. In the others, who 
did not originally show hypochromia, the 
haemoglobin did not rise above 82 per cent 
and a comparison with other cases with 
similar values makes it extremely doubt- 
ful whether the iron medication had any 
effect. 


Blood volume. There was an increase in 
the blood volume between the first and 
third tests in every case. This increase 
was not always steady throughout, in 4 
cases the volume fell between the first and 
second tests and in another 3 it fell between 
the second and third tests. The increase 
was extremely inconstant in amount, the 
difference betw’een the first and third tests 
ranging from 200 ml. to 2,800 ml. The 
mean values at the 3 tests were 4,300 ml., 
4,900 ml. and 5,400 ml. 

Haemoglobin mass. There was a signi- 
ficant increase in the haemoglobin mass 
between tire first and third tests in 14 out 
of the 20 cases. The increase varied from 
50-360 g. In the remaining 6 cases the 


Table III. 


Mean Variations in Blood Volume, Cell Volume and Haemoglobin Mass in 20 Pregnant 
\Vo))ien and their Relation to Changes in Surface Area. 



12.4 

Mean duration of pregnancy, 
24.2 

weeks 

35-6 



Per cent 
change 


Per cent 
change 

Absolute mean values. 






Surface area. sq. m. ... 

... 1.5S 

1.64 

4 

1,70 

8 

Standard deviation 

O.IO 

O.IO 


O.IO 


Blood volume, ml. 

... 4300 

4900 


5400 

•26 

Standard deviation 

400 

650 


Soo 


Haemoglobin, g. 

5^5 

560 

S 

610 

19 

Standard deviation 

65 

95 


90 


Cell volume, ml. 

1650 

iSoo 

8 

1950 

iS 

Standard deviation 

200 

350 


250 


Mean values per sq.m, surface area. 





Bicod volume, ml. ... 

2700 

2975 

10 

3180 

iS 

Standard deviation 

210 

325 


400 


Haemoglobin, g. 

320 

340 

6 

360 

12 

Standard deviation 

45 

45 


40 


Cell volume, ml. 

1060 

1100 

4 

1160 

9 

Standard deviation 

125 

160 


120 



(2) The Blood Volume, Haemoglobin Mass 
and Cell Volume. 

(a) Absolute amounts. 

The mean values and their standard 
deviations are shown in Table III. 


change in haemoglobin mass was less than 
30 g. and insignificant. The mean values 
at the 3 tests were 515 g., 560 g: and 610 g- 
Cell volume. Three cases had final cc 
volumes lower than the initial volumes, m 
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2 cases tliere was no change. In the other 
15 cases the cell volume increased by 100- 
800 ml. The mean values at the 3 tests 
were 1,650 ml., 1,800 ml. and 1,950 ml. 

(b) The levels of blood, haemoglobin and 

cells in the body. 

The variations in the absolute values are 
to some extent due to the different body 
sizes of the sub J ects . A more accurate com- 
parison of the results is obtained if the blood 
volume, haemoglobin mass and cell volume 
per square metre of body surface are con- 
sidered. The means for these values are 
also shown in Table III. 

Blood volume level. The mean values 
at the first, second and third tests during 
pregnancy were 2,700 ml. /sq.m., 2,975 
ml. /sq.m, and 3,180 ml. /sq.m., com- 
pared with 2,660 ml. /sq.m, for non-preg- 
nant women. Although there was a con- 
siderable difference between the means, at 
the 3 tests, in many cases the blood volume 
at the end of pregnancy was not outside the 
range of the values found in the non-preg- 
nant women. This overlap is apparent 
from the standard deviations (Table III). 
The standard deviations also showed that 
the blood volume became more variable 
as pregnancy advanced. Thus the stan- 
dard deviation from the mean for non- 
pregnant women was 163, for the first test 
in pregnancy it was 210, for the second 325 
and for the third 400. From this it is 
apparent that in the later months of preg- 
nancy the blood volume could not be pre- 
dicted with any accuracy, even when 
account was taken of the body size. 

There was no significant difference 
between the mean blood volume at the 
first test in pregnancy and the mean 
blood volume of non-pregnant women. 
This suggested that in the early, months of 
pregnancy there was little change in the 
volume. A comparison of different 
groups of women when the numbers are so 

D 
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small is not, however, reh’able. The altera- 
tions in blood volume in the early months 
are difficult to investigate as the value prior 
to pregnancy is not known. The post- 
partum value is probably the best available 
measure of the non-pregnant blood volume, 
if it is obtained several weeks after parturi- 
tion, when any blood loss has been made 
good. Two women were investigated 5 
weeks postpartum. The blood volume of 
the first was 2,650 ml. /sq.m, postpartum 
and 2,850 ml. /sq.m, when 8 weeks preg- 
nant. This was a difference of 8 per cent. 
That of the second was 2,600 ml. /sq.m, 
postpartum and 2,950 ml. /sq.m, when 13 
weeks pregnant. Here there was a differ- 
ence of 13 per cent. 

Haemoglobin and cell levels. The mean 
values for haemoglobin per square metre 
were 320 g., 340 g. and 360 g. at the 3 tests 
during pregnancy. The mean cell volumes 
per square metre were 1,060 ml., 1,100 ml. 
and 1,160 ml. at the 3 tests. The haemo- 
globin mass and cell volume did not show 
the increasing variability exhibited by the 
blood volume. This is shown by the fact 
that the standard deviations did not in- 
crease. 

(c) The increases in blood volume, haemo- 
globin mass and cell volume. 

The increases in haemoglobin mass and 
cell volume during pregnancy were propor- 
tionatel}' less than the increase in blood 
volume. Thus when the values per square 
metre are considered it is seen that between 
the first and second tests during pregnancy 
the blood volume increased by 10 per cent, 
the haemoglobin mass by 6 per cent and the - 
cell volume by 4 per cent, while between 
the first and third tests the blood volume 
increased by iS per cent, the haemoglobin 
mass by 12 per cent and the cell volume by 
9 per cent. 

The significance of these increases was 
investigated statistically and the results are 
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shown in Table IV. Only ig of the 20 
cases were considered as the case witli an 
initial hypochromic anaemia, who respon- 
ded to iron medication with an increase of 
haemoglobin and cells, was excluded. 
It will be seen that the increase in blood 
volume was significant at both the second 
and third tests. The increase in haemo- 
globin mass and the increase in cell volume 
were only significant by the third test. 


the levels of haemoglobin and cells in the 
blood and their total amounts. The corre- 
lation coefficient for haerao'globin was 
0.145, standard error 0.333 ^nd that for 
cells was 0.025, standard error 0.236. These 
figures may be compared with those for 
non-pregnant women. The correlation 
coefficient for haemoglobin was then 0.843, 
standard error 0.127, that for cells 
0.817, standard error 0.136. On the other 


Table IV. 

The Increase in Blood, Cell and Haemoglobin Concentration in the Body 
Durin g Pregnancy {ig cases). 

Mean increase at iilean increase at 

Per sq. m. Initial Second test Third test 


.surface area 

values 


St.E. 

t. 


St.E. 

t. 

Blood volume, ml. 

2700 

2S0 

S0.65 

3-47 

475 

94.60 

5.02 

Cell volume, ml. 

1070 

10 

40. So 

0.24 

So 

35-14 

■t 22 

Haemoglobin, g. 

323 

14 

11.47 

1. 19 

29 

10.20 

2. 84 

The 

increase is significant when t is greater than 2.1 1. 




(3) The Relation of the Levels of Haemo- 
globin and Cells in the blood to their 
amounts in the Body. 

As pregnancy advanced the total amounts 
of haemoglobin and cells rose, but owing 
to the disproportionate increase in the 
total plasma the levels of haemoglobin and 
cells in the blood fell. The percentage 
haemoglobin and haemotocrit during preg- 
nancy did not, therefore, bear the same 
relation to the total amounts of haemo- 
globin and cells as they had in non-preg- 
nant women. If the increase in blood 
volume had been constant in amount in all 
pregnant women, it would have been pos- 
sible to find, for the different stages of 
pregnancy, the blood levels which repre- 
sented normal total amounts of haemo- 
globin and cells. Since, however, the in- 
crease in blood volume was very variable 
this was not possible. It was in fact found 
toat, by the third trimester of pregnancy 
there was little or no correlation between' 


hand it was apparent that the haemoglobin 
and cell levels in the blood by the third 
trimester of pregnancy were inverselj' cor- 
related with the blood volume. The corre- 
lation coefficient of haemoglobin percent- 
age on blood volume per square metre was 
- 0.532, standard error 0.120, while that of 
haematocrit on blood volume per square 
metre was -0.560, standard error o.i 3 °- 
Both these coefficients were significant, 
while the corresponding ones for non-preg' 
nant w'omen were not. 

(4) Two Cases Exhibiting Anaeinid 
During Pregnancy. 

(a) Hypochromic anaemia. 

This patient was one of those original y 
selected for investigation as a normal cas^ 
The values found during the first and secon 
trimesters were similar to those found in 
other pregnant women. When the third tes 
was carried out at the 36th week it was 
found that the haemoglobin had fallen from 
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So per cent at the second test to 70 per 
cent. This value was not abnormally low 
for this stage of pregnancy, but when tlie 
blood volume was estimated it was found 
that this had fallen from 3.100 ml. /sq.m, 
to 2,700 ml. /sq.m., so that the haemo- 
globin mass was now only 260 g./sq.m. 
as compared with 350 g./sq.m. at the 
second test and the cell volume was only 
900 ml. /sq.m, as compared with 1,100 
ml. /sq.m. Thus while the blood haemo- 
globin level had decreased by 12 per cent, 
the total haemoglobin had decreased by 24 
per cent. The cell volume had decreased 
by only 18 per cent, so that there was a fall 
in the colour index which was now 0.73. 

. (6) Pernicious anaemia oj pregnancy . 

This case was found to have a severe 
megalocytic anaemia when 29 weeks preg- 
nant. Her blood haemoglobin level was 
28 per cent, haematocrit 13 per cent and 
colour index 1.33. She had a blood volume 
of 3,000 ml. /sq.m., which was normal for 
this stage of pregnancy, but a total haemo- 
globin mass of only 120 g./sq.m, and cell 
volume of 400 ml. /sq.m. Aiter 4 weeks 
treatment the blood haemoglobin level was 
66 per cent, haematocrit 34 per cent and 
colour index i.ii. The blood volume had 
now fallen to 2,500 ml. /sq.m. Since 
during the same time there had been a fall 
of 1.5 kg. in weight, owing to loss of oedema 
fluid, it seems that the original high blood 
volume may have been due to a hydraemia, 
not to a true pregnancy increase. The hae- 
moglobin mass was now 230 g./sq.m. and 
the cell volume 850 ml. /sq.m. After 8 
weeks treatment the haemoglobin was 72 
per cent, the haematocrit 36 per cent, and 
colour index 0.92. The blood volume had 
risen again, to 3,400 ml. /sq.m, and the 
total haemoglobin and cell volumes were 
340 g. /sq.m, and 1,200 ml. /sq.m., normal 
values for this stage of pregnancy. Between 
the second and the final estimations the 
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blood haemoglobin level thus showed an 
increase of 9 per cent and the haematocrit 
an increase of 6 per cent: But since there 
had been a marked increase in the blood 
volume, the haemoglobin mass had in- 
creased by 48 per cent and the cell volume 
by 41 per cent. 

Conclusions and Discussion. 

The changes which occurred in the peri- 
pheral blood of the 20 pregnant women 
investigated, were a fall in haemoglobin 
concentration, cell volume and cell count, 
which were parallel so that there was no 
appreciable change in the mean corpus- 
cular haemoglobin content, colour index 
or mean cell volume, all of which remained 
within normal limits. These changes are 
similar to those found in previous com- 
plete blood examinations of normal preg- 
nant women. ” Iron administra- 
tion failed to raise the haemoglobin level 
unless the colour index was low. This also 
has been found previously. 

The blood volume was found to increase 
throughout the course of pregnancy. The 
increase was more than could be accounted 
for by alterations in body size. The haemo- 
globin mass and cell volume also increased, 
but only slightly more than would be ex- 
pected from the increase of body size . This 
might be accounted for by the vascularity 
of the new tissues formed. The mean 
values found for the blood volume during 
pregnancy agree well, when calculated as 
volume per square metre of body surface, 
with those recorded by Dieckmann and 
Wegner,- and Thomson ei al.^ The 3 sets 
of values are shown and’ compared in 
Fig. I. 

The total amount by which the blood 
volume rose during pregnancy was diffi- 
cult to determine, since values before preg- 
nancy were not available. Postpartum 
values were the only possible indication of 
the original blood volume. These were 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


536 

obtained in hvp cases and were consider- 
ably lower than the values in the same 
women during the first trimester of preg- 
nancy. Dieckmann and Wegner" and 
Thomson et al.^ also found this. It would 
therefore appear that the increase in blood 
volume starts early in pregnancy and that 
the total rise is greater than that observed 
between the end of the first trimester and 
the last months. 



Fig. 1. 

The Mean Blood Volume at Different Stages 
OF Preg.n’ancy. 


The blood volume is expressed as ml. of blood 
per square meter of body surface. The present 
results are compared with those of two previous 
studies. The numbers of cases in each group are 
shown in parenthesis and at the bottom of the figure 
are shown the periods during which each group 
was investigated and the mean time of investiga- 
tion. 

There were large variations in the amount 
of the increase in blood volume observed 
during pregnancy and no reason could be 
found for this. There was no correlation 
between the size of the increase and the 
age of the subjects, size of child and pla- 
centa, or with blood-pressure levels. This 
variability of the increase in blood volume 
was also noted by Dieckmann and We<^- 


ner." The increases observed by Thomson 
et al."' were more constant. 

The fall in the level of haemoglobin and 
cells in the blood during normal pregnancy 
was due to the fact that the plasma volume 
increased more than did the haemoglobin 
mass and cell volume . The small variations 
in the haemoglobin level in the blood, seen 
in the women in the third trimester, were 
due to variations in the blood volume, 
rather than to variations in the total haemo- 
globin. 

In abnormal cases, however, a fall in 
haemoglobin level in the blood may be due 
to a decrease in the total haemoglobin. This 
was so in the two anaemic cases investi- 
gated. These cases also illustrated the dif- 
ficulty of assessing, the degree of anaemia 
in pregnancy from the blood haemoglobin 
level alone. The presence of anaemia was, 
however, apparent from further examina- 
tion of the peripheral blood, the colour 
indices being in each case abnormal. 

These findings may be employed to 
e.xplain the changes in the haemqglobin 
level in the blood found in a larger series 
of women from the same antenatal clinic, 
who were investigated over the same period 
in 1944. The results of that investigation 
were recorded in our previous paper. ' ' The 
haemoglobin level of the women fell steadily 
throughout pregnancy till the last weeks. 
It now appears that this fall was due to an 
increase in blood volume, the plasma in- 
crease being out of proportion to that of 
haemoglobin . In the last weeks the haemo- 
globin level rose in many of the women. No 
explanation of this terminal rise was 
obtained from the present results, but the 
rise was also found b}^ Thomson et al." who 
were able to correlate it with a fall in the 
plasma volume. 

It was also found in the larger series that 
the blood haemoglobin level of the older 
women tended to fall more than did that of 
the younger ones. The 20 women, investi- 
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gated in detail, did not show any variation 
with age, but this is not surprising with 
such a small number. It seems probable 
that the variation in blood haemoglobin 
level with age, in the larger series, was due 
to variation in the plasma volume. The 
alternative explanation is that there was an 
increasing failure of haemoglobin formation 
with advancing years. This appears un- 
likely in view of the fact that the effect of 
age was apparent throughout the series, 
so that the levels were lower even in women 
of 25 than in those of 20, and it is difficult 
to believe that there can have been any 
failure of haemopoesis at such an early age. 
Fullerton,’^ who also observed lower 
haemoglobin levels in older women, con- 
sidered that they were due to these women 
having started pregnancy at lower levels 
than the younger ones. This explanation 
is not supported by the present results, 
which showed that the difference was due 
to a more rapid fall during pregnancy and 
only became apparent in the later months. 

Although in normal women the fall in 
haemoglobin level during pregnancy was 
due to dilution of the haemoglobin mass 
with plasma, a fall may also occur as a 
result of failure of haemoglobin formation. 
This was the case in the two anaemic cases 
investigated. In our previous paper’-* the 
haemoglobin levels of a series of pregnant 
women, seen in 1942, were reported. The 
levels were lower, all through pregnancy, 
than in 1944 and it is suggested that this 
was due to the combined effects of plasma 
dilution and deficient haemoglobin forma- 
tion. This is supported by the fact that in 
1942 the women \Yho had been subjected 
to the strain of repeated pregnancies had 
lower haemoglobin levels than had the 
primiparae. 

A satisfactory- e.xplanation of the in- 
crease in plasnia volume during pregnancy 
has not yet been found. The present work 
did not provide tny new evidence on the 
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point, so nothing can be added to the 
adequate discussions of previous investiga- 
tors. 

SUM.MARY. 

1. The blood volume was estimated by 
the dye method (Evans blue) in 20 non- 
pregnant women and in 20 women 3 times 
during pregnancy. Various criticisms of 
the method, both general and as applied to 
pregnancy, were e.xplored and found not 
to be applicable. 

2. The blocd volume in normal non- 
pregnant women was proportional to the 
body size, as measured by surface area, so 
that the concentrations of haemoglobin and 
cells in the blood were proportional to their 
concentrations in the body. 

3. The blood volume increased during 
normal pregnancy. There was an increase 
of whole blood to supply the added maternal 
tissues, but there was also a further increase 
of plasma. 

4. The disproportionate increase in 
plasma resulted in a fall of haemoglobin 
and cell concentration in the blood, but 
the normality of the low levels resulting 
was confirmed by the fact that the concen- 
tration of haemoglobin in the cells and the 
size of the cells remained within normal 
limits. 

5. The amount of the increase in plasma 
during pregnancy was very variable and in 
this series by the later months of pregnancy 
the levels of haemoglobin and cells in the 
blood reflected inversely the blood volume, 
rather than the level of these substances in 
the body. 

6. Two cases of anaemia occurring 
during pregnancy are reported, illustrating 
how the changes in blood volume obscured 
the changes occurring in the solid blood 
elements. 

y. The findings were applied to e.xplain 
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the changes in haemoglobin level found in 
two larger series of women and reported 
on in the previous paper. 

We wish to express our thanks to Profes- 
sor L, S. P. Davidson, at whose suggestion 
this work was undertaken, and to Professor 
R. W. Johnstone for allowing us to investi- 
gate his patients. 

References. 

1. Miller, J. R., N. M. Keith and L. G. Rowntrec. 

Joiirn. Amer. Med. Assoc., 1915, Ixv, 779. 

2. Dieckmann, W. J. and C. R. Wegner. Arch. 

lilt. Med., 1934, liii, 71. 

2a. Dieckmann, W. J. and C. R. Wegner. Arch. 

Int. Med., 1934, liii, 188. 

2b. Dieckmann, W. J. andC. R. Wegner. Arch.. 
Int. Med., 1934, liii, 345. 

3. Thomson, K. J., A. Hirsheimer, J. G. Gibson 

and W. A. Evans, Amer. Jonrn. Obstet. and 
Gynecol., 1938, xxxvi, 48. 


4. Rowntree, L. G. and G. E. Brown. 1929. 

" The volume of blood and plasma.” 
Philadelphia. 

5. Gibson, J. G. and W. A. Evans. Journ. Clin. 

Invest., igyj, xvi, 317. 

5a. Davis, L. J. Edin. Med. fount., 1942, xlLv, 

. 465- 

6. Cruikshank, E. W. H. and I. C. Whitfield. 

Journ. Physiol., 1944, ciii, 19 P. 

7. Graff, S., D. A. D'Esopo, and A. J. B. Tillman. 

Arch. Int. Med., 1931, xlviii, 808. 

S. Kuhnel, P. Zeit. f. Geburtshulje, 1926, xc, 511. 

9. Boycott, J. A. Lancet, 1936, i, 1165. 

10. Meyer-Wedell, L. Journ. Obstet. and Gynae- 

col., 1943, 1, 405. 

11. Elliott, G. A. Journ. Obstet. and Gynaecol. 

Brit. Einp., 1944, 

12. Widdowson, E. M. Lancet, 1939, h, 640. 

13. Fullerton, H. W. Brit. Med. Journ., 1936, 

ii. 523. 

14. Roscoe, M. H. and G. M. M. Donaldson 

(Parti). Journ. Obstet . and Gynaecol. Brit. 
Einp., 1946, liii, 430. 



A Suirvey of the Relation Between Epilepsy and Pregnancy 


BY 

C. W. F. Burkett. M.D., M.R.C.O.G. 

Obstetrician and Gynaecologist, West Middlesex County Hospital. 


Although the epileptic convulsion has 
been known to the medical world since 
ancient times, the elucidation of its cause 
and mode of production has not yet been 
fully achieved. Aetiological factors such as 
cerebral trauma and organic disease have 
been recognized for centuries, and fits so 
caused are designated by the term 
“ symptomatic epilepsy.” Probably in the 
future the origin of all fits will become 
known and all epileptic convulsions will 
then be included in this category, but at 
present there exists a large group appar- 
ently unrelated to any causal disease. 
These fits, which comprise the 2 forms of 
grand mal and petit mal. are usually re- 
garded as cases of ” essential epilepsy ” or 
‘‘idiopathic epilepsy.” It is these idio- 
pathic fits that will be dealt with here, and 
their manifestations as encountered in the 
obstetric patient will be portrayed and 
discussed. 

Epilepsy in Obstetric Literature. 

It is agreed by almost all authorities that 
idiopathic epilepsy occurs in aU races and 
has the same incidence in the 2 sexes. 
There are many statistics giving the ages 
of onset of fits, the most comprehensive 
being those of Turner.^ In an analysis of 
1,000 cases of epilepsy he showed ftat in 
27.2 per cent fits began before the age of 9 
years, in 55.7 per cent bebveen 10 and 22, 
and in the remaining 17. i per cent between 
23 and 70 years. The average age of onset 
in males he found to be 13.7 and in females 


15.5 years. He concluded that the age of 
II to 15 years was the most dangerous 
epoch, and this was so because of the 
influence of puberty. The frequency of 
fits is, of course, extremely variable from 
case to case, and is modified by the various 
drugs prescribed for their control, but is 
sometimes influenced by external factors. 
Thus, fits are said to occur less frequently 
in hot weather with the greatest incidence 
in May and October;" this seasonal influ- 
ence was appreciated by Hippocrates who 
considered that they were most frequent in 
the spring. However, more apparent than 
these variations, are those which are known 
to be associated with menstruation. Thus, 
fits may occur only at the time of the period, 
either just before or during its course, but 
rarely just after it has ended; if they 
occur continuously, they may be more 
frequent at this time. This close associa- 
tion of menstruation with epilepsy was 
noted by Bachmann,'’ who stated that 
during temporary sterilization induced by 
exposure of the ovaries to X-ray irradia- 
tion, there was a corresponding cessation 
of the fits. Sometimes a different type of 
clinical picture is seen. Kinnier Wilson^ 
described a patient who had a solitary fit 
at puberty which was not repeated until the 
time of the menopause, whilst similar cases 
recorded by Elliotson'* and BinswangeF 
had epileptic fits regularly until the 
menarche, and then were free from them 
until the menopause. Perhaps more re- 
markable still was Filia’s' case, in which 
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a breast-fed infant had convulsions only 
when its mother was menstruating. 
Kinnier Wilson" recorded the case of a 
girl who had petit mat only at the time of 
her mother’s periods, although he was 
forced to the conclusion that this must have 
been a coincidence. 

Following upon marriage there is usually 
no change in the frequency of the epileptic 
fits, although Sachs' and Muskens® each 
reported cases which did improve after 
marriage. Strong emotion is known to be 
a factor which causes fits, and so it is to 
be expected that fits might be induced by 
sexual intercourse, this was so in the case 
presently to be described, although no less 
an authority than Kinnier Wilson considers 
that convulsions are unrelated to coitus. 

Most authorities are of the opinion that 
epilepsy does not lower fertility, although 
Essen-Moller'* stated the contrary. Stander'" 
in his textbook gives an incidence of 0.14 
per cent of pregnancies complicated by 
epilepsy, whilst Baptist!" recorded 37 cases 
amongst 54,688 patients; an incidence of 
0.067 per cent. In the Obstetric Unit of the 
West Middlesex County Hospital there 
have been 21 cases of idiopathic epilepsy 
in the last 7 years, during which time there 
have been 14,349 deliveries, i.e., an inci- 
dence of 0.146 per cent. This of course 
cannot be considered the true incidence in 
the general population, as only patients 
with an apparent or suspected abnormality 
are booked and admitted. 

Most -writers agree with GreenhilP- that 
epilepsy usually has no effect on preg- 
nancy. Thus Nerlinger" had only 3 cases 
of abortion in 153 epileptic pregnancies, 
and 2 cases of premature labour in 102 
pregnancies. Cases of abortions and pre- 
mature labours following fits have how- 
ever been reported, the highest incidence 
being recorded by Waldstein’* of 10 
abortions and 4 premature labours occur- 
ring in 54 epileptic pregnancies. 


When the effect of pregnancy on epilepsy 
is considered, a variable picture is seen in 
which the frequency of the fits may be 
either reduced or increased or may remain 
uninfluenced. Different writers have made 
widely different statements — thus Cursch- 
mann’® considered that patients usually 
improved, Binswanger® that they usually 
became worse, and Baptist!" that they 
were usually unaffected. Amongst the 
worsened cases must be included those in 
which the convulsions may have been 
absent for years, only to be revived by the 
pregnancy. In Table I are given the 
statistics that are available on this point, 
together with those from the West Middle- 
sex County Hospital. 


Table I. 

The Incidence of Fits During Pregnancy. 


Observer 

Better 

Per 

cent 

Worse 

Per 

cent 

No 

Influence 

Per 

cent 

Nerlinger'^ 

■ 35-6 

36.2 

11.5 

Rubeska'® 

33-3 

33-3 

33-3 

Baptisti" 

17.0 

13.0 

70.0 

Beraud" 

50.0 

— 

— 

Waldstein" 

50.0 

— 

— 

West Middlesex County 
Hospital 

5-5 

42.0 

52-5 


It will be seen that there is no agreemen^ 
amongst the authors. Probably Rubeska 
is as near the truth as anybody when^ c 
considers that one third of the cases im- 
prove, one third become worse, and one 
third remain unchanged. Turner' foun 
that in 7 of his 21 cases which were a - 
versely affected the relapse was associate 

with quickening. , 

It might be thought that the cases whic 
were subject to convulsions at the times 0 
the menstrual periods would be amongs 
those who became worse during pregnancy. 
Nerlinger" showed that this was not so, as 
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some o£ his cases o£ menstrual epilepsy 
improved and others deteriorated during 
pregnancy. Baptisti“ quoted 7 cases of 
menstrual epilepsy, 4 of whom improved 
during pregnancy whilst 3 remained un- 
changed. We must agree with Sachs' 
that when pregnancy occurs in an epileptic 
mother it has an influence on the disease 
which is completely unpredictable. The 
effect may, in fact, differ in successive 
pregnancies in the same patient; this 
occurred in a case of Turner’s who was free 
from attacks in i pregnancy, but had them 
more frequently in the ne.vt. Of the im- 
proved cases all observers are agreed that 
the relief is not permanent — Ddderlein’® 
emphasized that epilepsy is never cured by 
pregnancy, although J^Iuskens® described 
a patient subject to fits from the time of 
puberty in whom they ceased entirely after 
her last labour. 

Numerous cases are on record in which 
convulsions first occur during pregnancy, 
and these are referred to as cases of " preg- 
nancy epilepsy.” Echeverria,'® Gowers,-® 
Bachmann,® and Struthers'^ all described 
cases of this type; sometimes the fits con- 
tinue permanently after delivery, as in a 
case mentioned by Browne,"® where the 
residual convulsions were usually of the 
menstrual type, and sometimes they recur 
only during subsequent pregnancies. Ner- 
linger’® however denied that fits can begin 
during pregnancy, pointing out that there 
would not be an equal incidence in the 
sexes if pregnancy were an actual cause of 
the disease. 

A relation between the incidence of fits 
and the sex of the child has often been 
suggested. Thus Pachelt,“ Muskens® and 
de la Motte®^ all described patients who had 
repeated pregnancies during which epilep- 
tic fits occurred when the foetus was a 
male, but were absent when it was a 
female. 

Labour itself may coincide with the onset 
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of epileptic convulsions, which may con- 
tinue thereafter with a varying frequency 
for many years. Turner* described 5 cases 
of this type and mentioned 17 in which 
delivery caused a relapse in apparently 
cured cases after a normal pregnancy. 
Hayden®" recorded a multiparous epileptic 
who always had her most severe convul- 
sions during the birth of each child. 

The puerperal and lactational periods 
are also sometimes responsible for the onset 
of fits and for the relapse of an apparently 
cured case. Gowers®" and Struthers®* 
reported cases of puerperal epilepsy, and 
Turner’ mentioned one in which fits began 
during lactation, ceased on weaning and 
only recurred during 3 successive lacta- 
tional periods. Stander’" considers that 
lactation may increase the frequency of 
attacks, whilst GreenhilP® doubts if this is 
so and is of the opinion that the aggrava- 
tion of epilepsy by suckling is merely a 
medical myth. 

Case Reports. 

At the West Middlesex Hospital during 
the 7 years 1939-45 inclusive, there have 
occurred 21 deliveries in 18 epileptic 
mothers. Records of ig of these preg- 
nancies in 16 patients have been avail- 
able for analysis and are presented in 
Table 11, from which the following con- 
clusions can be drawn. 

Family history. It is remarkable that in 
only I case (Case 10) was there a family 
history of epilepsy. Apart .from actuM 
convulsions evidence of mental instability 
or defect could not be obtained in the 
patients’ parents or siblings. None of the 
babies showed any evidence of inheriting 
the taint. The significance of these find- 
ings will be discussed later, when the 
problem of heredity is reviewed. 

Age of onset of fits. It wfill be seen that 
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TABLE II. 

An analysis oj 19 Pregnancies and DeUviiit 
in 16 epileptics. 





Family 


Age of 


Total 

Intensity cf 

Case 


Date of 

history of 

Age at 

onset 

Nature 

number of 

fits durini 

No. 

Age 

delivery 

epilepsy 

Menarche 

of fits 

of fits 

pregnancies 

Pregnancy 

I. 

42 

Jan. 1939 

— 

14 

14 

Improved 

after 

4 

Unaffected 







marriage 



2. 

30 

July 1939 

— 

16 

26 



I 

Unaffected 

3 - 

32 

July 1939 

— 

15 

Not 

known 

Menstrual 

4 

Unaffected 

4 - 

38 

Oct. 1939 

— 

12 

Not 

known 

Nocturnal 

5 

Woree 

5 - 

28 

Apr. 1940 

— 

14 

24 

Nocturnal 


Worse 

6. 

37 

Oct. 1941 

— 

14 

7 

— 

I 

Improved 


(24 

June 1942' 

1 





> 

7 - 

1 

) 26 

1 

Feb. 1944 1 

— 

II 

20 

— 

3 

Unaffected 


[27 

Nov. 1945 1 

t 






8. 

22 

Oct. 1942 

— 

13 

2 

Petit mal 

I 

Unaffected 

9. 

28 

Dec. 1942 

— 

14 

14 

Menstrual 

n 

Worse 

10. 

32 

Aug. 1943 

Mother 
has fits 

13 

13 

Menstrual 

5 

Worse 

II. 

24 

Sept. 1943 

— 

II 

24 

Gestational 

3 

Worse 


(38 

Mar. 1944 

— 

17 

37 

Began in 

11 

j Worse 

12. 

(40 

Aug. 1945 




previous 

pregnancy 


(Unaffected 

13- 

14. 

41 

39 

Aug. 1944 
Sept. 1944 

Not 

17 

Not 

15 

32 

Menstrual 

2 

6 

Worse 

Unaffected 




known 

known 




lo- 

40 

Aug. 1945 

— 

14 

26 

— 

4 

Worse 

in. 

29 

Nov. 1945 

— 

12 

19 

Nocturnal 

I 

Unaffected 


in only 4 of the 16 cases did the fits co 
mence during the ‘ ' dangerous epocl 
between ii and 15 years of age, althou 
in 3 cases they began in the same year 
menstruation, 2 of these being menstn 
in type. 

Menstrual epilepsy. Four cases of m< 
strual epilepsy were encountered, of whi 
3 became worse during pregnancy anc 
remained unaffected, thus differi 
markedly from Baptisti's 7 quoted cases 


Gestatio 7 ial epilepsy. The table con- 
tains 2 cases of gestational epilepsy, l which 
began in the pregnancy under review 
(Case ii), and i which began in a previous 
pregnancy (Case 12). In both cases the 
fits have so far continued since deliver}' 
and are not associated with menstruation. 

Behaviour of fits during pregnancy. If 
the cases of gestational epilepsy be in- 
cluded, it will be seen that 8 cases became 
worse during pregnancy, i was improved 
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relation 


betnveen epilepsy 


AND PREGNANCY 


i 


vidence ol 

j-eclamptio 
' .oxaemia 

meralized 


No. ol 
during 
period of 

toxaemia 


I^abour 

and 

puerperium 
Normal 


Sex of Born alive 
child or dead 


Male Alive 


dema 

P. 170/ loo 
None 
None 


None 


None 

None 

adema of legs | 

buminuria ^ 

.P. 146/90 * 

o oedema 1 i 

.P. 145/901 __ 

None 
None 
None 


eneralized 

edema 
;.P. 140/90 

■eneralized 

i^ema 
/ None 


Many 

Many 


Normal 

Normal 

Male 

Female 

Alive 

Alive 

P.P.H. 

Male 

Alive 

Normal 
Normal 
[ Normal 

Female 

Female 

Female 

Alive 

Alive 

Dead 

1 

Normal 

Male 

Alive 

( Normal 
Normal 
Normal 

Male 

Female 

Female 

Alive 

Alive 

Alive 

Normal 

Male 

-Alive 

Normal 

Male 

Alive 

Normal 

Female 

Alive 


None 

None 

None 


? P 170 / 200 Many 


Normal 

Normal 

Normal 


Male Alive 

Female Alive 
Female Alive 


Normal Male Alive 


Birth weight ^ 
7 Ih. S oz. 

6 lb. 7 oz- 

5 lb. 13 oz. 

8 lb. 1 1 oz. 

7 lb. 9 oz. 

6 lb. 1 oz. 

7 lb. 7 oz- 

7 lb. 14 oz. 

6 lb. II oz. 

6 lb. 8 oz. 

5 lb. 10 oz. 

8 lb. 2 oz. 

7 lb. o oz. 

7 lb. 14 oz. 

7 lb. 10 oz. 

8 lb. o oz. 
6 lb. 4 oz. 

6 lb. 3 oz. 


Method 
of feeding 


Breast — 4-hourly 


Breast— 3-hourly 
Breast— 3-hourly 
complemented 

Breast — 4-hourly 

Breast — 4-hourly 
Artificial 


Breast — 4-hourly 

Breast — 4-hourly 
Artificial 

Breast— 3-hourly 
Breast— 4-hourly 


Breast— 4-hourly 

Breast — 4-hourly 


Breast— 4-hourly 

Breast — 4-hourly 
Artificial 

Breast — 4-hourl5’^ 


iooTrzo 
jneralized 
;dema 
None 


Normal Male Alive 7 lb. 


Artificial 


fied in the loth, and unaffected in the iith. 

Seasonal influence. The time of the 
year of the pregnancy and labour bears no 


Tabte nS 

Slr1n'"rad;erS5 of «s. 

ETcast n" association with quichen- 

benm'in the qth pregnancy, were intensr- 


Influence of pre-eclaviptic toxaemia. The 

presLce or absence of pre-edamphe 

toxaemia, as revealed by the existence o 
oedema, basic blood-pressure _ above 
100 /70 mm. Hg. or albuminuna, was 
noted in each case. In 6 cases one or more 
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of these signs was present, and in 13 they 
were all absent. Of the 6 toxaemic cases the 
fits in 3 became worse during pregnancy 
and in 3 they were unaffected, although in 
these latter cases i or 2 fits occurred during 
the actual period of the toxaemia, even 
though they had been absent for months 
previously; of the 13 non-toxaemic cases 
5 became worse, i improved and 7 were 
unaffected. The significance of these 
findings will be discussed later. 

The effect of epilepsy on the pregnancy . 
Premature interruption of pregnancy did 
not occur in this series. In the first preg- 
nancy of Case 7, the patient fell during a 
fit 4 days before delivery at term, after 
which she did not feel foetal movements 
and foetal heart sounds could not be heard 
on admission to hospital. Labour ensued 
uneventfully with the foetus in the left 
occipito-anterior position, but a macerated 
stillbirth resulted. The placenta appeared 
to be normal in structure and attachment. 

Labour and puerperium. Apart from 
Case 4 in which there was a postpartum 
haemorrhage of 35 ounces, the labour and 
puerperium were normal in each case. Fits 
did not occur during labour, and none 
began during the puerperium. 

The baby. No premature baby was born 
in these cases, and all the infants were alive 
and healthy, with the one exception already 
mentioned (Case 7). Ten of the babies 
were males and 9 were females. Of the 
pregnancies with male foetuses, in 4 the fits 
were increased in number, and in 6 they 
were unaffected ; in association with females 
4 were worse, i was improved and 4 were 
unaffected. In the 2 cases of repeated 
pregnancies, in the first (Case 7) the foetal 
sex had no effect on the frequency of the 
fits as they were equally unaffected whether 
the foetus was male or female, and in the 
second (Case 12) the fits had begun in the 
previous pregnancy (the gth) with male 
twins, were worse in the loth with a female 


foetus, and unaffected in the nth with a 
male. It is apparent that no relationship 
between the incidence of fits and the foetal 
sex can be discerned in this series of 
cases. 

Breast feeding. There is no doubt tliat 
epileptic fits in the mother constitute a 
contra-indication to breast-feeding for fear 
of damage to the baby. In these cases we 
have been guided by social conditions. If 
a third capable person can ahvays be 
present at feeding times we have permitted 
the baby to be put to the breast; when this 
is impossible artificial feeding has been 
substituted. It will be seen that breast- 
feeding was allowed in 14 of the 18 cases. 
It was found however that breast-fed 
babies tended to be sleepy if the mother 
were being given a sedatiye mi.xture con- 
taining bromides. 

In none of the mothers was the epilepsy 
aggravated by lactation, thus corroborat- 
ing Greenhill’s opinion that the danger of 
lactation has been exaggerated. Epilepsy 
beginning during lactation has not been 
encountered here, although observations 
have been of necessity restricted to tlie 
first 2 months after delivery w'hilst the 
patient has still been attending the post- 
natal clinic.. 

The Cause of the Convulsion During 
Pregnancy. 

Since the mode of production of the 
idiopathic convulsion in the non-pregnant 
patient is unknown, we are obviously fore- 
doomed to failure if w'e attempt to portray 
its mode of production in the pregnant, 
parturient or lactating patient. Yet to 
understand this matter fully w'e have to 
probe it to even greater depths than this, 
for we have to describe the mechanism 
whereby in some cases the frequency 0 
fits increases during pregnancy, in others 
it diminishes, whilst in others it remains 
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unaffected. Any explanation we can offer 
must Uius be an extremely labile one, and 
must encompass either of two changes in 
opposite directions, or else no change at 
all. Let us examine this problem in the 
shadow of these difficulties and attempt to 
find what factors induce or relieve fits in 
a confirmed epileptic, and see if the state 
of pregnancy in any way intensifies or 
annuls these mechanisms. 

In such an attempt to correlate the state 
of being an epileptic with the state of being 
pregnant, a facile solution dependent on 
such factors as the age of the patient, the 
season of the year or the sex of the child 
will not be found. Data in Table II 
effectively dispose of a simple solution 
along these lines. The most likely clue 
here is the co-existence of pre-eclamptic 
toxaemia, which we will show later has a 
bearing on the occurrence of convulsions. 

A step towards the solution of this prob- 
lem has been taken since a deeper insight 
into the mechanism of epilepsy has been 
achieved through the medium of the 
electroencephalograph. This has shown 
that epileptic subjects have a distinctive 
pattern of cerebral waves called by Lennox, 
to whom we are most indebted for this 
knowledge, “ cerebral dysrhythmia." He 
and his colleagues have shown'^ that 
cerebral dysrhythmia is present in ail 
patients during the time of the epileptic 
seizure, and is also present in go per cent 
of epileptics between the seizures; they 
found it to be present in approximately 10 
per cent of normal persons. Dysrhythmia 
is not peculiar to epilepsy but is present 
also in an undue proportion of individuals 
w'hose psychical processes are abnormal. 
Its presence is a familial trait, for if the 
relatives of an epileptic are subjected to 
electroencephalography it is found that 
about 60 per cent of them wall show dys- 
rhythmia. Lennox et al. investigated the 
parents of 88 epileptic families and found 


91 per cent of them to be affected. It is 
evident then that individuals who have this 
dysrhythmia are potential epileptics, and 
that the presence of some exciting factor is 
required to give rise to an actual convul- 
sion. Menstruation and pregnancy might 
w'ell be such a factor. Gestational epilepsy 
would then be regarded as the culminating 
event w'hen the strain of pregnancy is 
imposed on a susceptible, dysrhythmic 
individual. 

Bachmann"* in discussing this point states 
rather apdy that pregnancy is not in itself 
a cause but acts rather as a catalyst in pro- 
ducing fits in a susceptible person. This 
conception is illustrated by a case of 
symptomatic epilepsy described by West- 
phal,'' in which the patient was knowm to 
have a cortical cyst; when she became 
pregnant the fits increased in intensity and 
frequency, through the catalytic action of 
the pregnancy. When the cyst was removed 
the fits ceased and the pregnancy con- 
tinued uninterruptedly. In a similar 
manner the action of convulsant drugs"® 
such as camphor compounds and creatin 
when applied to the cortex is w^eU known. 
Under the catalysing influence of preg- 
nancy the experimental animal becomes 
increasingly susceptible to the irritant effect 
of these drugs, and the fits are more readily 
induced by smaller dosa'^es. 

Bearing these facts in mind, let us con- 
sider in w'hat manner the physiological 
changes accompanying pregnancy can 
intensify the process of epileptogenesis and 
cause an increase in the number of fits. 
With the exception of cases of gestational 
epilepsy, the patient wall probably know of 
her affliction, and will be receiving treat- 
ment prior to pregnancy. The dose of her 
depressant will have been adjusted to 
reduce and keep the fits to a minimum. 
W'hen she becomes pregnant she may suffer 
from vomiting or altered gastric acidity, in 
which case the dose of sedative taken and 
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absorbed may be reduced, 
weight will increase, partly due to the pro- 
ducts of conception and partly due to water 
retention; the effective do^e of her sedative 
will now not exert the same controlling 
influence and her epilepsy will become 
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by 3.5 per cent and then found that injec- 
tions of pitressin produced fits in 17 of 44 
epileptics (39 per cent) , in 12 of 32 doubt- 
ful cases (38 per cent), and in none of 20 
controls. It is tempting to conclude that 
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worsened— apparently by the pregnancy, the state of pregnancy parallels mis test, 
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If bromides are being used as a depressant 
their efficacy will be impaired by the preg- 
nancy, for as there is a retention of Cl 
ions in the tissues at this time,"’ the Br 
ions will be displaced, and their sedative 
action will be rendered less effective. These 
circumstances, however, can only play a 
minor role, for in such cases increased 
dosages would restore the patient to her 
level of normality, whereas in actual fact, 
it is usually found that she becomes worse 
in spite of an increased dosage of drugs. 

Apart altogether from the question of 
drugs, water retention itself may have a 
further important influence, for it is well 
known to be conducive to fits, presum- 
ably through the medium of cerebral 
oedema. Thus the performance of en- 
cephalography in confirmed epileptics' has 
shown abnormal meningeal spaces over the 
frontal and parietal areas of the brain with 
dilated ventricles — a picture in brief of 
chronic waterlogging. Experimentally, 
Rowntree''" produced fits by injecting large 
quantities of water into dogs. It is equally 
conceivable that the water retention of 
pregnancy might serve to increase the fits 
in a susceptible individual. The water- 
pitressin test performed in non-pregnant 
epileptic subjects, as described by many 
workers, is not without interest here. 
Blyth"* gave his patients water to drink 
over a period of 48 hours until their bod}' 
weight was increased by 2 per cent. They 
were then given 300 c.cm. of water and 
1 c.cm. pitressin every 2 hours for 10 doses, 
and 45 fits were thereby induced in 49 sus- 
pect epileptics, of whom 39 (86.6 per cent) 
were verified later. Garland el al.^- using a 


for although there is no proved increased 
secretion of pitressin at this time, the water 
retention causes an increase in body weight 
of over 3.5 per cent, so that the epilepto- 
genetic mechanism may jpecome operative. 
It is interesting to note that on averaging 
the results of many performances of this 
test, fits were induced in about one third 
of the total number of epileptics investi- 
gated — appro.ximately the same proportion 
of epileptics that become worse during 
pregnancy. Possibly menstrual epilepsy 
can also be correlated with the water 
retention that is known to occur before an 
during the time of the menstrual period. _ 
It has been shown that brain activity is 
dependent on the CO2 tension in the 
blood."" Thus if dysrhythmia is produced 
in electroencephalographic tracings y 
anoxaemia, the addition of CO- will imme- 
diately restore the rhythm to norma . 
Moreover, deprivation of CO3 will induce 
fits in epileptics; thus Janz"‘ wp able 0 
produce fits in 10 per cent of epileptics y 
hyperventilation with subsequent lo%yerinb 
of the CO3 tension in the alveolar air an 
blood. Venepuncture of the interna 
jugular has shown that the cpebra 
blood in patients subject to petit 
contains less CO- than in normal subjec s. 
Now in pregnancy Forges and Nova 
have shown that the CO- tension is reduce 
in the alveolar air, whilst the alkali reserve 
of the blood is reduced from 65 yoI. pei" 
cent to 45 vol. per cent at term. This re 
duction in CO- may well be an exciting 
factor in causing an increase in ^ 
number of fits during pregnancy. A 
alkalosis is known to be another aggrava 
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ing factor in epilepsy, but this cannot play 
a part during pregnancy as the pB. of the 
blood remains remarkably constant at 7.40. 

Tauberhaus and Engle''*^ have demon- 
strated that idiopathic epilepsy is some- 
times associated with hypocalcaemia. 
Although the blood and cerebro-spinal 
calcium of epileptics are within normal 
range, a slight diminution may act as a 
trigger which fires off a convulsion. Now 
in pregnancy there tends to be a slight 
lowering of the level of calcium in the blood 
to an average of 9.5 mg. per 100 c.cm. at 
term.^‘ This again may well be a worsen- 
ing factor when pregnancy occurs in an 
epileptic subject. 

Lastly, we must mention hormonal 
causes. Little can be said about them at 
present" because the influence of the sex 
hormones on fits has not been adequately 
investigated, but the possible effect of 
their increased concentrations before men- 
struation and during pregnancy, as well as 
the reputed link between fits and the foetal 
sex, must be borne in mind. 

Thus there are many channels through 
which the adverse strain of pregnancy may 
affect the susceptible individual — through 
water retention, CO- deficiency, hypocal- 
caemia and possibly altered hormonal 
relationships. 

Let us now consider the opposite picture 
and see if there are any happenings in 
pregnancy which would tend to mitigate 
the severity of the convulsions. Bachmann" 
suggests that improvement may occur in 
pregnant women who were previously 
subject to menstrual epilepsy because the 
causal factors are no longer present when 
amenorrhoea of pregnancy exists. How- 
ever he gives no explanation of the 
mechanism whereby this improvement is 
effected. A decreased number of fits is 
known to result in confirmed epileptics 
from the development of acidosis.' Thus 
fasting and a ketogenic diet both reduce 
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the number of fits in epileptics, and have 
indeed been employed as therapeutic 
measures. It is possible therefore that 
c.xcessive vomiting occurring in pregnancy 
may induce a state of ketosis which exerts 
a beneficial effect on the disease. It might 
be argued that as the ketosis is only of 
short duration it cannot lessen the fits 
throughout the whole course of pregnancy; 
this however is not necessarily so, for it is 
known that in epileptics any event which 
reduces the fits may have a prolonged 
beneficial effect. Thus scarlet fever, 
measles and varicella have all caused a 
cessation of fits long after the period of 
infection is over, whilst Gowers'® reported 
a case of typhoid fever occurring in an 
epileptic boy after which fits remained 
absent for 20 years. Garrod"’’® described an 
epileptic patient in whom the fits were 
permanently cured bj' an attack of gout. 
In a similar manner it is reasonable to con- 
clude that ketosis occurring in early preg- 
nancy may reduce the number of fits 
throughout its whole duration. 

One other observation deserves mention. 
Altenburger and Stern®’ found that there 
is an underfunctioning of the posterior 
lobe of the pituitary gland in epileptics 
which may play a part in causing fits; the 
guinea-pig uterus suspended in epileptic 
serum does not undergo rhythmic contrac- 
tions as it does in the serum of healthy 
controls. Possible alterations in the 
posterior pituitary during pregnancy might 
eliminate this causal process so that the 
patient shows some improvement. 

Study of the pregnant epileptic patient 
would be incomplete without consideration 
of electroencephalographic tracings taken 
during pregnancy. These do not appear as 
yet to have been investigated in the epileptic 
subject, but Gibbs and Reid“ have taken 
tracings during normal, pregnancy. They 
found that only 60 per cent of 20 pregnant 
women had a normal rhythm, compared 
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with 85 per cent of 100 normal hvpotS^ thus^ Hogg" 

nant controls. These figures are too sma patient who was delivered 

to base conclusions on, but they do sugges . medical induction for severe 

that pregnancy itself has not a beneficial ,vas discharged 

effect on cortical activity , and that it would p P » ‘ 

therefore tend to encourap rather than 

inhibit the occurrence of fits. v,ari ^ HmiVal convulsion. Rosenbaum 

to^= Iff »'a;t: 

htf a\S"«:r?„t been ,uotedV Dexter and Weha- 

chnical course of gegn“C^ connection between the hvo 

the water retention, the CU2 deUciency, e ^ fmm the fact that a large 

hypocakaemia or the ketosis play a domi- diseases relatives of eclamptics 

nSit part, and so accordingly will the fits proportion of ^ 

become worse, better, or remain unaltered, are su jp redisnosition to fits in these 
The alternating behaviour of the pme f.t a^fllalttv" ^ 

patient in successive pregnancies wdl be cases. “ anftaindthat IS 

Lplained by the different clinical picture series of 20 plumphcs 

whkh characterises eph pregnancy a^^ SrceJatLs who were subject to epilepy 


which may, by coincidence, correspond 
with a particular sex of the foetus. When 
an epileptic becomes pregnant, therefore, 
the course of her epilepsy will be dependent 
upon the course of her pregnancy, and the 
number of fits will result from the summa- 
tion of related and antagonistic factors 
exercised on the nervous system of a sus- 
ceptible and dysrhythmic individual. 

The Rel.'\tion of Epilepsy to Eclampsia. 

In view of the identical nature of the con- 
vulsion in epilepsy and eclampsia, it is not 
surprising that a relationship between the 
two diseases should have been postulated; 
if the convulsion is the same, may not the 
cause be so ? At the close of the last cen- 
tury, Fere" suggested that eclampsia was 
an acute form of epilepsy, whilst Poten" 
considered them to be identical diseases. 
Zangemeister" partially inclined towards 
this view, stating that 2 per cent of eclamp- 
tics were left witE residual epilepsy, and 
Fere agreed that epilepsy might be inaugu- 
rated by an attack of eclampsia. Cases have 


gave a xaiiJaiy iholuxjt ‘lon-V 

had relatives who were subject to ep P 
and 4 who had had eclampsia. A. contro 
series of 20 non-convulsive ^ 

yielded only 2 cases with similar iam y 
histories. Though these cases are tew m 
number, there is at least the hkelihoo 
eclampsia occurs more readily in pa 
with a constitutional predisposition o 

vulsions. _ •mat 

One further point of interest is 
eclampsia is known to occur more rea 
in some patients than in others, in y 
DiihrsseE’ stated that eclampsia occurr 
in two forms, eclampsia reflectoria c 
terized by cerebral instability an i 
evidence of liver or kidney disease, a 
eclampsia toxica distinguished by mar 
toxaemic changes in these organs, i 0 
recently Browne"" has pointed ou 
with identical degrees of albuminuri > 
elevation of blood-pressure and other 
of toxaemia , one patient will go 
eclamptic convulsions whilst another ' 
not. It seems, therefore, that a , 

degree of nervous instability exists w 1 
plays a part in causing the eclamphc 
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Thus we are presented with 3 phenomena 
which call for correlation ; 

1. The occasional inauguration of epil- 
epsy by an attack of eclampsia. 

2. A predisposition to fits in the relatives 
of eclaraptics. 

3. The unequal tendency to fits in pre- 
eclamptics of equal severity. 

The correlating factor in question 
appears to be the existence, in varying 
degrees in different patients, of the basic 
nervous instability which is revealed in 
electroencephalographic tracings as cere- 
bral dysrhythmia. Epileptics and their 
relatives are not alone in being subject to 
this abnormality, for eclamptic patients 
are similarly afflicted, although not to 
the same extent. Thus Rosenbaum and 
Maltby^^ demonstrated the presence of 
dysrhythmia in 13 out of the 20 eclamptics 
{65 per cent) already quoted, as against 
only 2 of the 20 (10 per cent) non-convul- 
sive pre-eclamptic controls. It is thus 
probable that when pre-eclamptic toxaemia 
supervenes in a patient with dysrhythmia 
it gives rise to eclampsia reflectoria, and 
in a patient free from this abnormality to 
eclampsia toxica. Similarly, when a patient 
has a certain degree of toxaemia, fits will 
supervene sooner if sh6 has dysrhythmia 
■ than if she possesses a normal cerebral 
pattern. Again, as dysrhythmia is a fami- 
lial trait, the incidence of fits — either 
epileptic or eclamptic — ^vill be greater in 
the relatives of eclamptics than in normal 
subjects. 

It is thus evident that the dysrhythmia 
is the connecting link bettveen the two 
diseases, which is activated in each malady 
by an appropriate trigger mechanism to 
pro‘’duce the convulsion. In eclampsia the 
cerebral vaso-constriction with or without 
oedema, culminating in cerebral anaemia, 
serves to fire off a convulsion, whilst in 
epilepsy the exciting mechanism is associa- 

E 


ted with cerebral oedema, hypocalcaemia, 
CO: deficiency or alkalosis. 

Rosenbaum and iNIaltby conclude from 
their studies that the cerebral dysrhythmia 
is identical in these two conditions and that 
any person predisposed to fits (as revealed 
by dysrhythmia or by a family or personal 
history of convulsive disorders) is likely to 
e.xhibit them in the presence of pre- 
eclamptic toxaemia. Such cases they con- 
sider would not be true eclampsia, but 
rather “epileptic convulsions associated 
with to.xaemia.” This conclusion is borne 
out by the present study, provided the 
toxaemic cases develop some degree of 
cerebral oedema, for it is when generalized 
oedema occurs that the fits are produced. 
Thus of the 6 toxaemic cases portrayed, 3 
had an increased number of epileptic fits 
during pregnancy, and although the 
remaining 3 were unaffected throughout 
pregnancy as a whole, they each had fits 
during the period of the toxaemia. The 
occurrence of these fits was formd clinically 
to be associated with the onset of 
generalized oedema and was unrelated to 
the development of h3rpertension. 

It is true that 5 of the 13 non-toxaemic 
cases became worse in the absence of 
generalized oedema; presumably one of 
the other suggested trigger mechanisms 
was the responsible factor in these cases. 

In each disease then, there exists a 
common basic instability which is reacted 
upon by an exciting factor to produce a fit. 
The problem of the actual cause of the fit 
may not be resolved by such a simple 
equation as “basic instability plus e.xciting 
factor produces a convulsion “ as Rosen- 
baum and iMaltby suggest. It is true so 
long as oedema is the excitmg factor, but 
otherwise the basic instability of each 
disease requires its own special trigger 
mechanisms to produce fits. Thus the 
epileptic instability is not influenced by 
physical stimulation or by high blood- 
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pLsure which are the eclamptic trigger patient lies in terminating the 

Lchanisms, to give rise to tits; ^milarly and yet or by 

prbmntir instability is not influenced dilatation of the os (Jarcime ), or y 

by th? epileptic excitants to produce true manual dilatation and packmg 
prlamosia for this did not supervene in (Sachs ), the result was stil ty 

any o^f the 6 toxaemic cases, which all Nerlinger,'^ Neu^“ and Zweifeh agreed 

tended on the contrary to run a mUd that death nearly always occurred in spite 

course The one factor which can play the of termination of the J, 

dual role 0? excitant in both diseases is a mination was. however, recommended by 
, generahzed oedema particularly affecting Bachmann.^^ who stated that an imme^^^^^ 
VfJ central nervous system; apart from improvement sets m 

this, the exciting factors are not inter- tion. ^ would appear on on reas^^^^^ 
rhaneeable. since the pregnancy itself, or one or 

If fits were to supervene in the presence associated factors, is responsible or 
of severe pre-eclampsia it would be diffi- development of the status Vermin 
cult to decide whether tlrey were epileptic 'logically mdicated, 

fits in a pre-eclamptic or eclamptic fits m done m a manner calculated not “ 

an epileptic; in such a borderline case there trauma or shock m a 

would be real confusion, and status ;il nnd m coma. As early 

epilepticus in a toxaemic patient would 
closely simulate true eclampsia in an 
epileptic. We can draw the practical con- 
clusion from these facts that toxaemia 
occurring in an epileptic subject calls for 
sjjJct and early treatment, and measures 
must be directed particularly towards 
preventing the onset, or reducing the 
extent, of a generalized oedema. 


trauma or snocK m ^ — - - 

seriously ill and in coma. As early o ser 
vers found to their cost, accouchemen 
force plays no more part in the treatment 
of pregnancy and the status ®P^®P ^ 
than it does in the treatment of the_ status 
eclampticus. With these considerations i 
mind, termination was carried out in a-case 
of status epilepticus at the West Mi y 
County Hospital, as will now be described. 


Status Epilepticus. 


Case Report. 

Mrs V. I., a primigravida, aged 34- attended 


J.1 


The occurrence of status epilepticus is a 
complication always to be most dreaded. 
It may supervene during pregnancy, 
labour (Turner'), or the puerperium 
(Struthers=') ; it may be preceded by 
worsening of the fits, or it may be the start 
of the whole epileptic process (Turner'). 
Sachs' reported 2 cases occurring in sisters, 
in both of whom it proved fatal. This result 
is the usual one met with when status 
epilepticus supervenes during pregnancy or 
labour; this fact has been emphasized by 
DeLee," and Greenhill,'- and Sachs went 
so far as to state that a fatal termination 
was inevitable. The only hope of saving the 


she was 3 months pregnant. 

Personal history. She had scarlet fever a 
age of 10 years without residual nephritis.^ 
menarche also occurred at 10, cycle form 

and painless. At 16 years of age fits in t 
of grand mal had begun. There was no tam y 
history of epilepsy. The fits were in 
menstruation, over-eating, constipation, , 

ment and depression. Their frequency 
in check by luminal, but even large doses 
inhibit those occurring during menstruation. 
was married when aged 24 years, an ^ 
then became worse; they occurred 4 f*®' were 
week, were induced by sexual intercourse an 

relatively unafiected by drugs. rried 

History of pregnancy After 10 years o m 
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life, during which contraceptives were used, she improved, temperature roo=F., pulse t3o, res- 
became pregnant, and expected to be delivered pirations 30. The condition of the foetus appeared 
on April Sth, 1946. During pregnancy tiic fits satisfactory, the heart rate was constant at 150, 
became \vorse in spite of increased dosages of drugs, und it presented by the vertex in the right occipito- 
sometunes occurring every night. When first lateral position. 

seen at the antenatal clinic she was found to be The fits were now kept under control by'pento- 
14 weeks pregnant, she had had no vomiting, but thal 0.3 g. 12-hourly, supplemented with potassium 
occasional headaches. All systems were normal bromide gr. 20 and luminal gr. 4-hourIy, and 
on examination, and the Wassermann reaction epanutin gr. i'y< 6-hourly. She remained uncon- 
was negatived. Her blood-pressure was 120/j^ scious and incontinent, but was able to swallow 
mm. Hg. and her urine was normal. glucose drinks. 

Apart from the fits the pregnancy progressed At 2 p.m. on February 7th it was decided to 
normally until the aSth week, when on December terminate the pregnancy by low rupture of the 
25th, 1945, she bled vaginally for t hour. She membranes. -Accordingly, under pentothal 0.45 g. 
reported this at her next visit to the clinic on the membranes were stripped from the lower 
January ist, 1946, and was admitted forthwith. uterine segment and then ruptured. 

She had slight oedema of the ankles at this time. History of labour. On February Sth the patient 
but this rapidly cleared with rest in bed, and her appeared improved, regaining consciousness but 
blood-pressure never exceeded 128/84 mm. Hg. speaking with difficulty. Temperature ioo.2°F., 
She did not have fits during January, and further pulse-rate 104, respirations 28, and blood-pressure 
bleeding did not occur; blood group A; Hb. 76 120/70. Urine contained sugar and a trace of 

per cent; and on inspection the cervix appeared acetone. The slight oedema still persisted, 
healthy. She was kept on luminal gr. i nocte. Uterine contractions were present and labour was 

On February 4th, when 33 weeks pregnant, she judged to have begun, but she did not complain 
became restless in her sleep and potassium bromide of pains. 

gr. 20 was given thrice daily in addition to the She remained in this condition throughout 
luminal. Slight oedema lyas now noticed in her February gth, during which day she had 7 fits, 
ankles and hands; blood-pressure 110/70; urine On February loth she relapsed into unconscious- 
normal. ness and had her worst day — 119 fits occurred in 

On February 5th 2 major epileptic fits occurred, all, 67 of them being severe convulsions. By the 
Blood-pressure 115/80. The luminal was increased everting her temperature, pulse-rate and respira- 
to gr. lyf t.d.s. and epanutin gr. t.d.s. was tions had risen to 103. 8°F., 120, and 38 respec- 
also given. tively; blood-pressure was 120/70 and she had 

At 1. 10 a.m. on February 6th she lapsed into developed oedema of the lungs. She was given a 
status epilepticus and had 12 fits before 4.15 a.m., total of 1.75 g. pentothal and gr. ^ nembutal 
being unconscious and incontinent between them, intravenously during the day, in addition to the 
She was given soluble luminal gr. 3 intravenously, potassium bromide, chloral, luminal and epanutin. 
and 16 c.cm. of paraldehyde intramuscularly. On February nth the fits continued, and uterine 
which produced a temporary cessation of the con- contractions were felt to be stronger. Vaginal 
vulsions. She was then unconscious, with a pulse- examination at 10 a.m. revealed the os to be fully 
■ rate of 140, a respiratory rate of 40, and a blood- dilated, with the vertex presenting. A forceps 
pressure of 105/60. During the afternoon S further extraction was performed imder pentothal 0.45 g. 
fits occuered, but ceased following pento&al 0.5 g. at 10.30 a.m., and a living male child, weighing 
given intravenously, and the withdrawal of 30 3 pounds 14 ounces, was extracted following 

c.cm. of cerebro-spinal fluid by lumbar puncture. episiotomy. The placenta, which appeared quite 
This fluid was under the pressure of 10 to ri cm. normal, followed 10 minutes later with the loss 
of water and was clear, containing 2 lymphocytes of 7 ounces of blood. 

per c.mm., glucose 100 mg., chlorides 760 mg.. History of puerperium. Throughout the dav 
total proteins 40 mg., without increase in globulins, of delivery she remained very iU, and had 6 more 

, per 100 c.cm. Her condition was then slightly fits. On the following day she had 3 fits, but these 
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were the last, making a total number of convul- 
sions of 163. Thereafter she improved slowly but 
steadily. She regained consciousness on this day, 
but was drowsy and talked slowly until February 
i8th. Her sedatives were discontinued except for 
luminal gr. i., t.d.s. The oedema was noticeably 
less on February 14th, and was completely gone 
by February i8th. 

She had, however, some further trials to 
undergo. For the first few days after delivery she 
had marked pulmonary oedema, temperature 
io 4°F., pulse-rate 120, respirations 40. This was 
considered to be due to bronchopneumonia, 
although physical signs of consolidation were not 
detected in the lungs. Her condition rapidly im- 
proved with sulphathiazole 24 g. and 600,000 units 
of penicillin given over 5 days. 

Ohstetrically the puerperium was normal until on 
February 27th she developed a Bact. coli urinary 
infection. A course of sulphathiazole was recom- 
menced on March ist, when she showed a marked 
sulphonamide-sensitivity reaction, her tempera- 
ture rising to I05°F., and her skin developing a 
generalized maculo-popular rash. These quickly 
subsided when the sulphathiazole was stopped. 

The baby. The baby was asphyxiated at birth, 
but responded to treatment. It lived only for 
hours, and during this time it had twitches 
and convulsions. At post-mortem examination a 
tear at the anterior end of the straight sinus was 
found with extensive haemorrhage between the 
hemispheres above the corpus callosum, on the 
tentorium, beneath the cerebellum and in the 
foramen magnum. 

Post-natal examinations. Prior to discharge on 
March i8th, the patient was quite free from fits and 
was taking luminal gr. i, b.d. Blood-pressure 
128/72, urine normal, there was no oedema, and 
her breasts and genitalia had involuted well. 

When seen i month later she was still in good 
health and had not had further fits; 2 months after- 
wards the fits were recurring with their normal 
pre-gestational frequency. 

Discussion. 

There are many features of interest in 
this case. From &e age of 16 the patient 
had epilepsy of the menstrual type, the 


onset of which had post-dated the menarche 
by 6 years. Following marriage it had 
worsened, and this tendency had been 
aggravated by the pregnancy. During her 
month’s rest in Hospital — necessitated 
by ante-partum haemorrhage for which a 
cause could not be determined — the fits 
ceased, and yet following the appearance of 
oedema in the hands and feet ‘(unaccom- 
panied by other evidence of pre-eclamptic 
toxaemia) the fits recurred and status 
epilepticus supervened quite rapidly. 

There is no doubt that tlie termination of 
the pregnancy was responsible for saving 
the life of this patient. As the status fol- 
lowed upon the appearance of the oedema, 
it is probable that the diminution of 
oedema after delivery was the mechan- 
ism whereby the improvement was effected ; 
it is true that oedema persisted for some 
days after the fits had ceased, but during 
this time it was steadily decreasing. After 
the inception of the status the patient \yas 
never at any time fit for Caesarean section 
or any major operative procedure; separa- 
tion and low rupture of the membranes 
were judged to be the correct treatment in 
her case. It was unfortunate that 4 days 
elapsed before true labour pains started, 
during this time she must have prejudiced 
her chances of recovery by having 13^ 
convulsions, which reduced her condition 
to the grave and almost moribund state 
which it reached just before delivery. Of all 
the sedatives employed, intravenous pen- 
tothal was the most efficacious. The treat- 
ment to be recommended for status epilep- 
ticus during pregnancy would therefore 
appear to be : 

1. Surgical induction of labour by a 
non-shocking technique, such as separa- 
tion and low rupture of the membranes. 

2. Control of fits by pentothal and^other 
sedatives, combined with judicious use of 
lumbar puncture, until delivery is accom- 
plished and the fits have lessened or ceased. 
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3. Maintenance of cardiac strength by 
glucose fluids, oxygen, cardiac stimulants 
and skilled nursing. 

4. Ready recourse to sulphonamides and 
penicillin to eliminate septic processes, such 
as bronchopneumonia, which are very 
liable to follow a period of coma and 
multiple fits. 

With the recent popularisation of curare, 
the question of its use in the treatment of 
status epilepticus becomes of great interest. 
Theoretically through its mode of action by 
inhibiting the effect of acetylcholine on the 
myoneural junction it would seem to be the 
drug most likely to bring the convulsions 
under control. Bennett"" described the use 
of curare in one case of status epilepticus 
(not associated with pregnancy) in which 
the seizures had been uncontrolled by 
sedatives and ether anaesthesia for 10 days ; 
with continuous intravenous curare the 
patient was completely relaxed and free of 
seizures. Unfortunately death occurred 
from heart failure. It is possible that 
curare may be destined for a prominent 
role in the future treatment of status 
epilepticus, and its use should certainly be 
contemplated if the fits cannot be brought 
under control by other means. 

Sterilization. 

Bachmann’ considered that any preg- 
nant patient who developed status epilep- 
ticus and recovered should subsequently be 
sterilized. He offered no evidence in sup- 
port of this contention, and in view of the 
rarity of recovery it is not surprising that 
records of subsequent pregnancies after 
status epilepticus cannot be discovered. 
We do know that what happens during one 
pregnancy in an epileptic is no guide to 
what will happen in a subsequent preg- 
nancy, However, the risk of a second visit- 
ation of the status is one which no patient 
should be allowed to run, and in these 
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cases sterilization is certainly justified. In 
the case described this operation has been 
done. 

Bachmann also advocated sterilization 
on eugenic grounds in other types of cases, 
for example, in all serious cases of epilepsy, 
cases of psychological disturbance and 
cases of cerebral degeneration. Greenhill'" 
recommended sterilization in any epileptic 
patient whose condition was aggravated by 
pregnancy. Williams"’ advised it if the 
mentality progressively deteriorated with 
each succeeding pregnancy. Here these 
observers are on much less secure ground, 
and postulate controversial matter which 
does not concern us primarily as obstet- 
ricians, Even a severe case of epilepsy 
may undergo improvement during preg- 
nancy, and if aggravated during one preg- 
nancy it may be improved during the next, 
so that interference cannot be automatic- 
ally warranted. Should the fits become 
worse during pregnancy, can we terminate 
and sterilize in anticipation of status 
epilepticus, as advocated by Binswanger’ 
and Nerlinger It is doubtful if even this 
is justifiable for we have seen that although 
approximately one third of aH epileptics 
become worse during pregnancy, the 
grand climax of status epilepticus super- 
venes very rarely, and would not warrant 
the sacrifice of these infants. It is claimed 
by Gibbs’^ that the occurrence of grand mal 
seizures can be predicted by accurate inter- 
pretation of electroencephalographic tra- 
cings. If an increased incidence of fits and 
the possible supervention of status epilep- 
ticus can be foretold in this wa3^ a definite 
indication for interference would be pres- 
ented, but patients subject to such electro- 
encephalographic control must for a while 
remain very few. For the present, there- 
fore, unless there are special indications 
advocated by the physician, sterifization 
must be restricted to those cases which 
have been rescued from status epilepticus. 
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Heredity. 

There remains to be said one final word 
about the infants of these epileptic mothers. 
Are they worth saving ? As might be ex- 
pected this is again a controversial point. 
Echeverria” in 1880 published the case 
histories of 553 children of 136 epileptics, 
and showed that 35 per cent died of fits 
during childhood, 18 per cent were mentally 
defective and only 19 per cent were normal. 
Casavieilt and Bouchet“ quoted 58 children 
of 14 epileptic mothers of whom 37 per cent 
“died young" and only 24 per cent were 
healthy. These are grave figures indeed, 
but more recent observers suggest that they 
are unnecessarily so, as they probably in- 
clude cases of congenital syphilis and other 
organic diseases. In igi6 Thom®' investi- 
gated 553 children of 138 epileptics and 
found that only 10 (1.8 per cent) were 
subject to fits) Pilcz®® studied 161 children 
of 144 epileptics and found only 3 (1.9 per 
cent) were affected. The concensus of 
opinion at a British Medical Association 
meeting held in Victoria in 1927 was that 
the frequency and importance of heredity 
had been exaggerated; Baptisti" agreed 
with this, stating that transmission occurred 
less often than was commonly thought. 
Stander” also found a family history of the 
disease in only 6 of 37 pregnant epileptics, 
whilst Myerson®® investigated the relatives 
of 1,500 epileptics and found only 4 
families to be affected, comprising n indi- 
viduals in all. Russell Brain®® summarises 
the problem by estimating that the risk of 
transmitting epilepsy is i in 10, and that 
in a family of 10 children the first is the 
one most likely to be affected. The absence 
of a family history of epilepsy in the cases 
presented from the West Middlesex County 
Hospital during the last 7 years certainly 
tends to confirm this latter view and prob- 
-ably the outlook for the child can be con- 
sidered to be fairly good. 


These opinions are supported by electro- 
encephalographic studies which have 
shown that it is not manifest epilepsy which 
is inherited, but only the predisposition 
thereto, which is revealed by the presence 
of dysrhythmia. Lennox, Gibbs and 
Gibbs,®* studying 183 relatives of 94 patients 
with epilepsy, found that 60 per cent had 
dysrhythmia, although only 2.4 per cent 
suffered from fits. They found dysrhyth- 
mia more frequently in female relatives 
and in the relatives of female patients and 
concluded that females have more predis- 
position to idiopathic epilepsy than is the 
case" with males. They calculated on the 
above figures that manifest epilepsy occurs 
in every 25th dysrhythmic patient, and 
that the disease is more likely to be in- 
herited if both parents are subject to dys- 
rhythmia. Hence if an epileptic wife wishes 
to know the calibre of her future progeny, 
we can reassure her that the chance of a 
normal child is good, especially if the 
electroencephalographic tracings, of her 
husband show a normal pattern. 

Thus the statistics of recent observers 
and the results of electrical tracings com- 
bine with clinical experience to suggest that 
the inheritance of epilepsy is an infrequent 
occurrence; we can conclude accordingly 
that eugenic grounds offer no real indica- 
tion either for the termination of an estab- 
lished pregnancy or for sterilization. 


Summary. 

I • The literature of epilepsy complicating 
pregnancy, labour, the puerperium and 
lactation is reviewed. 

2. Nineteen cases of epilepsy occurring 
in 16 mothers from 1939 to 1945 at the West 
Middlesex County Hospital are presented 
and discussed. 

3 - Factors influencing the behaviour of 
fits during pregnancy are postulated, with 
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sj)ecial reference to the relation between 
epilepsy and eclampsia. 

4. A case of status epilepticus occurring 
during pregnancy is presented, and ter- 
mination of pregnancy, which was success- 
ful in this case, is advocated as the treat- 
ment of choice, 

5. The modern outlook on sterilization 
and the transmission of epilepsy is re- 
viewed. 
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Myasthenia Gravis and Pregnancy 
{A Case Report) 

BY 

G. Shedden Adam, F.R.C.S., F.R.C.O.G. 

Professor of Obstetrics, University of Queensland. Medical 
Superintendent, Brisbane Wonieids Hospital. 


In a recent communication to this Journal, 
Wilson and Barr^ drew attention to the fact 
that myasthenia gravis as a complication of 
pregnancy and the puerperium had 
received very little attention in the Enghsh 
medical literature. This fact becomes more 
significant in view of the improved 
prognosis for this disease since prostigmin 
became available in 1935. It would 
appear’’ * that obstetrical opinion is slowly 
but definitely changing in regard to the 
management of these cases, and further 
evidence of the essential "normality” of 
pregnancy and labour in the prostigmin- 
controlled patient may therefore be timely. 

Whilst it is agreed® that therapeutic 
abortion no longer has any place in the 
control of myasthenia gravis when com- 
plicated by pregnancy, there is less 
uniformity on the question of whether the 
patient should be allowed to deliver herself 
by the natural channels. "Of the few 
reported cases that have been delivered 
normally,” wrote Wilson and Barr® in their 
extensive review of the literature, “ the 
rapidity of labour and the absence of 
complications have been especially noted.” 

The case record to be submitted offers 
evidence in support of these obser\'ations. 

C.A.SE Record. 

Mrs. M. B. was an intelligent country girl who 
previously had always enjoyed good health. She 


was 25 years of age and recently married, when in 
June 1944 she began to notice weakness in her 
hands and legs. She e.vperienced difficulty in 
manipulating small objects and suffered severe and 
frequent headaches. By March r945 she was 
largely incapacitated; in her own words, " she felt 
useless.” She was no longer able to carry out the 
simplest household duties, kitchen utensils were 
dropped and she felt constantly fatigued. Difficulty- 
in swallowing had reached a stage where liquids 
regurgitated through the nose and semi-solid food 
only could be taken. 

Breathing seemed to be a constant effort; the 
eyelids dropped, almost completely limiting her 
vision; she found that she could no longer smile, her 
face " seemed stiff.” Talking became a great 
effort and her words would trail off and become 
indistinguishable. Sometimes when she tried to 
say something no sound would be produced. Her 
chin would drop on to her chest so frequently that 
she developed a troublesome ache across the back 
of her neck. Some of these symptoms could be 
temporarily relieved by rest, but the amelioration 
of symptoms seldom Icisted for more than half an 
hour. There was, however, an appreciable variation 
in the severity of her condition from week to week 
and she particularly noticed an association with her 
menstrual cycle. 

There was a definite remission of symptoms 
from approximately the 3 th to the 23rd day of the 
intermenstrual period, followed by a relapse usuallv 
commencing about a week before the onset of 
menstruation and continuing throughout the 
period of the flow and for some days afterwards. 
Because of this association and because she 
realized that she was getting worse, the patient and 
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her husband developed the idea that pregnancy 
might be desirable as afiording the means ot 
securing a prolonged remission of the more severe 
symptoms. Contraception was therefore abandoned 
at this stage and menstruation ceased 3 months 
later; the last menstrual period commencing on 
i6th June, 1945. During these three months she 
had continued to lose weight; from ii stone 5 lbs 
prior to her illness to 9 stone. She was constantly 
hungrj', but because of her dysphagia was seldom 
able to satisfy her hunger. She found that she 
had become emotionally unstable and was inclined 
to cry on the slightest provocation. 

During the first 3 months of her pregnancy there 
was an increase in the severity of most of her 
symptoms, but early in October 1945 she 
experienced a definite remission and found it 
possible, at last, to follow the advice of her doctor 
to seek specialist treatment in a capital city. This 
involved a two and a half days' journey, but 
accompanied by her husband, this was accom- 
plished without incident. Treatment with pros- 
tigmin and ephedrine was commenced and the 
patient returned to the country where she entered 
a hospital in her home town. Because of the co- 
existent pregnancy however, she was transferred 
to the Brisbane General Hospital on i6th Novem- 
ber, 1945, where I saw her in consultation shortly 
afterwards. 

She presented a typical picture of myasthenia 
gravis with bilateral ptosis of the upper eyelids, slow 
deliberate movements and slurring of speech. She 
expressed the opinion that the weakness of her 
limbs and liability to fatigue was now less severe 
than formerly, but was concerned about her 
difficulty in swallowing. The uterus was enlarged 
to the size of a four and a half months’ pregnancy. 
Treatment, which had been instituted immediately 
upon admission, consisted of the oral administration 
of 30 grains of prostigmin and grains of 
ephedrine three times a day, together with a daily 
combined injection of prostigmin 0.5 and 1/100 
, grain of atropine. A suitable diet was prescribed.- 
Radiological e.xamination of the superior medias- 
tinum failed to reveal any abnormal shadows. 

Subsequently, under this therapeutic regime 
steady progress was made towards improvement 
and the patient was admitted to the wards of the 
Brisbane Women’s Hospital. The residual weak- 
ness in the limbs disappeared first but it was more 


than three weeks before the patient was able to 
swallow without difficulty. Consciousness of 
respiratory effort disappeared about the same time. 
Ptosis of the eyelids was the last manifestation to 
be relieved. However, in spite of this general im- 
provement there was a tendency to occasional 
relapses lasting for three to four days, and the 
observation was made that these relapses 
corresponded closely to the times of the suppressed 
menstrual periods. They were characterized by 
drowsiness and a return of ptosis of the lids, 
dysphagia and slurring speech. ' 

By the time the pregnancy had advanced to the 
8th month the patient was considered to be well 
enough to leave hospital temporarily to stay with 
relations in the city. Treatment with prostigmin 
and ephedrine in the previous dosage was con- 
tinued, the patient administering the hypodermic 
injection herself. Occasionally, through forgetful- 
ness, she omitted to take the ephedrine or 
prostigmin tablets and found that she always 
suffered a minor relapse under these circumstances. 
There was no complaint of sleeplessness or excite- 
ment with the use of ephedrine in the dosage given. 
After 37 weeks gestation she developed a severe 
“ cold " which appeared to precipitate a relapse 
lasting for a week with return of dysphagia and 
some degree of ptosis. 

She re-entered hospital and subsequently 
remained in good health, labour pains commencing 
on the morning of 28th March, 1946. Acting on 
a previous decision, a combined injection of 
prostigmin (0.5 mg.) and atropine (gr. i / 150) was 
now given every 8 hours. In addition o.i mg. of 
prostigmin was given at the beginning of -the second 
stage of labour. The blood group of the patient 
had previously been determined; she was found 
to be Group A, and Rh negative. Appropriate 
cross-matching with a selected sample of Group O. 
Rh negative blood from the blood bank demonstra- 
ted complete compatibility. By 6.30 a.m. on 29th 
March, i.e. just 24 hours after the onset of labour 
pains, the cervix was fully dilated with the 
membranes still bulging. These w'ere ruptured 
artificially and the head was found to have 
reached the mid pelvis and to be lying in a position 
of deep transverse arrest. 

Contractions, which had been of good quality 
during the earlier part of the night, had become a 
little weaker during the hour or two preceding this 
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examination. Following on the release of the fore- 
waters however, their strength returned and three- 
quarters of an hour later, under anaesthesia, the 
occiput was rotated anteriorly without difficulty 
and a healthy female infant weighting 6 pounds lo 
ounces was delivered with the use of forceps. 
Sedation during the course of labour had been 
effected by the administration of morphine sulphate 
gr. i/6, hyoscine hydrobromide gr. i/ioo and 
atropine sulphate gr. r / i8o, followed, towards the 
end of the first stage, by gr. 6 of sodium amytal. At 
no stage did the patient complain of undue fatigue. 
However, trouble developed during the third stage 
of labour in the form of a moderate but persistent 
postpartum haemorrhage. The placenta was there- 
fore expressed by Crede's manoeuvre and 
ergometrine (0.125 mg.) was administered intra- 
venously. Effective haemostasis was obtained in 
this way and the general condition of the patient 
was entirely satisfactory when subsequently 
transferred from the delivery room to a lying-in 
ward. 

Three hours later she began to tremble 
persistently but not violently. This was accom- 
panied by general emotional instability. * The 
attack lasted for approximately half an hour and 
was the only occurrence of this character. The 
trembling was ascribed to the extra amount of 
prostigmin administered during the labour. 
Subsequently she expressed the opinion that she 
felt quite as well as before the confinement and 
throughout the remainder of her stay in hospital 
relapse of any kind did not occur. A blood trans- 
fusion was given on the third day of the puerperium 
and the previous dosage of prostigmin and 
ephedrine was maintained. The patient left 
hospital on the 15th day and was seen at the post- 
natal clinic a month later when she reported 
having had a short relapse some t\vo weeks 
previously. 

The baby was being fully breast fed but the 
mother noticed that she became very tired and 
felt ‘ ' as though she wanted to go to sleep on her 
feet,” if, through pre-occupation, she missed the 
proper time for taking the tablets. Seen again a 
month later, on the eve of her return to the country, 
entirely favourable progress was reported. In 
reply to a letter sent after a further interval of two 
months it was learned that no major relapse of 
any kind had occurred. 


Discussion. 

The role of acetylcholine as a chemical 
transmitter of parasympathetic impulses is 
now clearly established, as also is the 
presence of a blood esterase for its destruc- 
tion. It is presumed that in myasthenia 
gravis there is either an insufficient amount 
of acetylcholine or an increase in cholin 
esterase. Actual determination of the 
esterase content of the blood in myasthenia 
gravis has given confficting results*^ and, 
not infrequently, is found to be within 
normal limits. Kennedy and Wolf' are not 
prepared to accept this conception of the 
aetiology of the disease and believe that the 
lactic acid content of muscle in myasthenia 
gravis is diminished as a result of some 
metabolic disturbance. This had the effect 
of neutralizing the transfer of neural 
impulses, dependent on acetylcholine 
which, in turn, is ineffective in too low an 
acid, a neutral or an alkaline medium. 
Although the ultimate biochemical changes 
occurring in myasthenia gravis are as yet 
undetermined, an improvement in the 
clmical condition of the patient coinciding 
with a prosb'gmin-induced fall in blood 
esterase level is a constant finding. 

As a consequence of the considerable 
period of time spent in hospital, it was pos- 
sible closely to observe the clinical course of 
the condition presented, by this case during 
the last 4^ months of her pregnancy. In 
addition she w'as able to give a good account 
of the subjective manifestations noted 
during the earlier stages of her illness; viz. 
from June 1944 until November 1945. In 
this regard it would seem apparent that 
the condition had progressed to one of 
considerable severity prior to the institution 
of treatment with prostigmin and ephedrine 
and her subsequent favoirrable progress, 
in the presence of a co-existent pregnancy, 
is perhaps more significant for this reason. 

The aggravation of symptoms prior to 
and during menstruation was particularly 
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noticeable in this case and the consistency 
with which this observation is made would 
further tend to disprove any suggestion 
that pregnancy may be a factor in precipi- 
tating the onset of the disease. This ten- 
dency for the patient to suffer a relapse at 
the time of menstruation has been put 
forward as evidence in favour of an 
endocrine disorder having an aetiological 
role in myasthenia gravis. ]\Iilhoraf how- 
ever, whilst commenting on this pheno- 
menon, and whilst finding that the effective 
dose of prostigmin often has to be increased 
during menstruation, considers that the 
aggravation of symptoms has no aetiolo- 
gical significance. He believes that the 
association is of the same order as that 
observed in certain other clinical con- 
ditions, especially those in which muscular 
disability exists, the symptoms of which are 
usually increased during menstruation. 

In studying the effect of pregnancy on 
the course of myasthenia gravis from the 
clinical record of this case it is to be noted 
that the first rational and effective plan 
of treatment made available to her coin- 
cided with the last 5! months of the gesta- 
tional period. Although a definite aggra- 
vation of symptoms developed during the 
first 3 months there was more than a sug- 
gestion of a spontaneous remission at the 
beginning of the second trimester and 
before the commencement of appropriate 
treatment. It was at this stage that a long 
and trying railway journey was successfully 
undertaken. 

During the remainder of the pregnancy 
the clinical picture was one of steady im- 
provement, punctuated by short-lived 
relapses at the times of the suppressed 
menstrual periods. The possibility of a 
“functional element” in these periodic 
relapses was considered (in view of the 
patient’s previous experience in this regard) 
but objective as well as subjective pheno- 
mena were present in the form of a return 


of slight ptosis and loss of distinctness in 
speech at these times. The only other 
relapse throughout the pregnancy appeared 
to have been precipitated by an upper res- 
piratory tract infection. 

The onset of definite labour pains was 
gradual and permitted an increased dosage 
of prostigmin and atropine to be admin- 
istered by 8-hourly injections. The total 
duration of labour (24I hours) was in no 
way excessive in view of the primiparity of 
the patient, the gradual development of first 
stage contractions and the posterior position 
of the occiput. The reduction in the strength 
of uterine contractions towards the end of 
the first stage and in the early part of the 
second stage as well as the tendency to post- 
partum haemorrhage obviously point to 
the development of some degree of uterine 
exhaustion . But it is equally clear that this 
development was in no way a consequence 
of the myasthenia gravis. Deliberate 
rupture of the bag of forewaters at a slightly 
earlier stage might have been practised 
with advantage. 

The presence of a complicated labour in 
a patient suffering from myasthenia gravis 
gives added significance to considerations 
governing the mode of delivery of these 
cases. For if, as would appear. Caesarean 
section is to go the way of therapeutic 
abortion in the management of these 
patients and the prostigmin-controlled cases 
considered essentially suitable for natural 
delivery, purely obstetrical complications 
are bound to develop from time to time. 
Should these manifest themselves before the 
onset of labour (cephalo-pelvic dispropor- 
tion for example), their presence would 
rightly favour a decision to retain Caesarean 
section as the method of choice for 
delivery. But should such complications 
develop during the course of labour there is 
reason to believe that the management of 
the prostigmin-controlled case would give 
no undue cause for an.xiety. 
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Summary and Conclusions. 

1. The present position in regard to the 
management of pregnancy and labour when 
complicated by myasthenia gravis is briefly 
discussed. 

2. A case record is presented describing 
the clinical course of pregnancy, labour and 
the puerperium in a patient the subject of 
a previously untreated and severe form of 
myasthenia gravis. 

3. Except for an aggravation of symp- 
toms at the onset and transient mild relapses 
of a periodic nature, the pregnancy was 
uneventful and at no stage was the need for 
termination of the pregnancy even contem- 
plated, 

4. In spite of the labour being compli- 
cated by a posterior position of the occiput, 
there were, during this stage, no untoward 
developments which might have been attri- 
buted to the myasthenia gravis. Nor was 
there any evidence of undue fatigue of.the 
voluntary musculature. 

5. Although no serious relapse occurred 
during the puerperium, reduction in the 
daily dose of prostigrain and ephedrine 
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could not be effected without a return of 
symptoms. 

AcRnowledgments are due to Dr. 
Clive Sippe, senior part-time physician to 
the Brisbane General Hospital, at whose 
request I undertook the care of this patient. 
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ROYAL COLLEGE OF OBSTETRICIANS AND ' 
GYNAECOLOGISTS 


A special meeting of the Council was held on Friday, September 27th, and 
an ordinary meeting was held on Saturday, September 28th, 1946, at the 
College House, with the President, Mr. Eardley Holland, in the Chair. 

The Honorary Fellowship of the College was conferred on Mr. Victor 
Bonney in recognition of his work as a gynaecologist. 

The following were formally admitted to the Membership by the 
President ; 


Hugh Rose Arthur 
Samuel James Barr 
Bryce Evans Blair 
Catherine Isobel Blyth 
Joyce Burt 
Harold Burton 

Guy Beadon Walmesley Fisher (in absentia) 

Robert Leighton Hartley 
Derek JeSeriss 

, lola Lloyd Trevor Jones 

Leslie Wallace Lauste 
Margaret Orford 
Hedley Charles Perry 
Dwijendra Lai Poddar 
Esther Mary Pollock 
James Edmund Scott-Carmichael 
Eric WUfred Lowther Thompson 
Thomas George Edward White 

At the termination of the meeting of the Council held on Saturday, 28th 
September, Mr. William Gilliatt, London, assumed the Office of President, 
Sir William Fletcher Shaw, Manchester, and Mr. James M. Wyatt, London, 
assumed the Offices of Vice-President, and Mr. Arthur A. Gemmell, Liver- 
pool, assumed the Office of Honorary Treasurer. 
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7. " Weight control, diet and fluid balance in pregnancy.” C. H. Loughran. 
Amor. Journ. Obstet and Gynecol., July 1946, LII, 42-53. 

8. “ Calcium and phosphorus metabolism in pregnancy {a surv'ey under war 
and post-war conditions); first communication on the calciferol factor.” E. 
Obermer. Journ. Obstet. and Gynaecol. Brit. Emp., August 1946, LIU, 362-7. 

g. “ The normal plasma protein values and their relative variations.” H. F. 
Lange. Acta Med. Scand., 1946, Suppl. 176, pp. 202 (in pregnancy, pp. 122-3). 

10. “ Investigations of the permeability of the placenta with the help of 
elliptocytes.” J. Naeslund and S. Hedenstedt. Acta .Med. Scand., 1946, Suppl. 
170, 126-34. 

ir. ” Investigations on the permeability of the placenta with the aid of red 
blood corpuscles tagged with radio-active phosphorus.” J. Naeslund and G. 
Nylin. Acta Med. Scand., 1946, Suppl. 170, 390-8. 

12. " Intra-uterine respiration of the human fetus.” .M. E. Davis and E. L. 
Potter. Journ. Amer. Med. Assoc., August loth, 1946, CXXXI, 1194-1201. 

See also Ref. 66. 


Normal 

Diagnosis 

13. ” Expose de la technique simplifiee du diagnostic de la grossesse.” (Out- 
line of the simplified technique for the diagnosis of pregnancy.) S. .Aschheim. 
Ann. Biol. Clin., May 1946, IV, 129-31. 

24. “ Methode simplifiee pour le diagnostic biologique de la grossesse. ” (Sim- 
plified method for the biological diagnosis of pregnancy.) S. Aschheim. Ann. 
d’ Endocrinol., 1946, VII, 4 i~ 5 - 

15. ‘‘ Un test chrona.ximetrique rapide et precis de la gravidite.” (.A rapid 
and accurate chronaximetric test for pregnancy.) P. Chauchard and R. Lecoq. 
.inn. Biol. Clin,, June 1946, IV, 167-74. 

16. ” The Xenopus pregnancy test.” R. F. }iIi!ton. Dnt. Med. Journ., 
September 7th, 1946, II, 32S. 

Duration 

17. ” The statistics of prematurity. A plea for standardization. J. L. 
Henderson. Arch. Dis. Childh., June 1946, XXI, 105-9- 

iS. “Premature births in Warwickshire, 1945.” F. Brockmgton. Public 
Health, August 1946, LIX, 166-7. 

19. “ The problem of ‘post-maturity'.” A. J. Urigiev. Proc. Roy. Soc. 
Med., July 1946, XXXIX, 569-74- 

Examination 

20. “ Mass X-ray of pregnant women.” J- T. N. Kce. Tubercle, ?ilarchc' 
April 1946, XXVT, 51-2. 
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21. "Zur Entwicklung der Rontgendiagnostik in der Geburtshilfe.” (De- 
velopment of radiological diagnosis in obstetrics'.) K. Heyrowsky. Wien. klin. 
Wschr., August 9th, 1946, LVIII, 454“5- 

22 . “A survey of radiographical techniques employed in obstetric and gynae- 
cological practice.” 0. M. Alexander. Radiography, September 1946, XII, 

97-103. 

Nutrition 

23. "Some applications of prenatal nutrition to infant development." A. 
St.G. Huggett. Brit. Med. Bull., 1946, IV, 196-204. 

24. " Some observations on the role of protein in pregnancy.” E. JIurray 
Blair. West. Joum. Sitrg., Obsiet. and Gynecol., July 1946, LIV, 288-93. 

25. "A comparison of the vitamin C in mothers and their newborn infants.” 
L. B. Slobody, R. A. Benson and J. Alestern. Journ. Pediatr., July 1946, 
XXIX, 41-4. 

26. " The treatment and prevention of vitamin B, deficiency in infants; a 
public health experiment.” B. G. Krishnan, S. Ramachandran and K. Sadhu. 
Indian Med. Gaz., 1945, LXXX, 521-4. {Nutr. Abstr. Rev., July 1946, 
XVI, 190.) 

See also Ref. 7, 8. 


Abnormal 

General 

27. " The early recognition of disease. IX. The complications of pregnancy . ' ’ 
W. C. W. Nixon. Practitioner, September 1946, CLVII, 213-8. 

Toxaemias 

28. " Failure of pyridoxine therapy in nausea and vomiting of pregnancy.” 
Nutr. Rev., June 1946, IV, 170-2. 

29. "Nausea and vomiting of pregnancy; a study in psychosomatic and 
social medicine.” G. G. Robertson. Lancet, September 7th, 1946, II, 33^4^- 

30. " O problema terapeutico da eclampsia.” (Therapeutic problems in 
eclampsia.) L. R. L. de Gouvea. Anais Bras, de Ginecol., May 1946, XXI, 
376-84. 

31. " Investigation of the serum protein balance in normal and toxaemic 
pregnant women.” E. Moller-Christensen and J. E. Thygesen. Journ. Obstet. 
and Gynaecol. Brit. Emp., August 1946, LIII, 328-44. 

32. "Toxemia of pregnancy and experimental hypertension. I. The pro- 
duction and the measurement of experimental renal hypertension. II. The 
etiology of experimental hypertension." S. Gold. Rev. Caiiad. Biol., 1946, V, 
319-34, 335-55- 

33. " Genetical antigenic incompatibility as a possible cause’ of the toxaemias 
occurring in pregnancy.” H. Kalmus. Ann. Eugenics, August 1946, XIII, 
146-9. 

34. " On the familial appearances of maternal and foetal incompatibility.” 
L. S. Penrose. Ann. Eugenics, August 1946, XIII, 141-5. 

35- "Conseqiienciastardiasdenefropatia gravfdica.” (Late results of kidney 
disorders in pregnancy.) J. Reynaldo Marcondes and 0. Ribeiro Ratto. Rev. 
Paul. Med., April 1946, XXVIII, 229-35. 
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36. “ Beitrag zur Pathogenese der Eklampsie im Wochenbett.” (Patho- 
genesis of puerperal eclampsia.) A. von Latzka. IVieii. klin. Wschr., August 
23rd, 1946, LVIII, 489-90. 

Placc-nta praevia. accidental haemorrhage 

37. “ Discussion on placenta praevia.” C. H. G. Macafee et al. Proc. Roy. 
Soc. Med., July 1946, XXXIX, 551-8. 

38. ” El desprendimiento prematuro de la placenta.” (Placenta praevia.) V. 
Marino Donato. Dia .Med., August 12th, 1946, XVIII, 1096-8. 

39. ” Haemorrhage in the viable period of pregnancy.” R. L. Barrett. Bull. 
Neu> York Acad. Med., August 1946, XXII, 42S-44. 

40. ” Leshemorrhagies ovarienneslibresou enkystees. II. Les hemorrhagies 
d’origine ovarienne determinees par la nidation au niveau de I'ovaire de I'oeuf 
feconde." (Haemorrhage from free or encysted ovaries. II. Ovarian haemorrhage 
due to implantation of the fertilized ovum at the level of the ovary.) M. Keller. 
Gynec et Obstet., Paris, 1946, XLV, 359-83. 

Abortion, hydatidifonn mole 

41. " Etiologie de I’avortement spontane (en dehors de la syphilis).” 
(Aetiology of spontaneous abortion (excluding syphilis).) R. L. Rochat. Gynec. 
et Obstet., Paris, 1946, XLV, 299-336. 

42. “ Dysmenorrhea and spontaneous abortion; a physiologic defect in the 
myometrium not related to corpus luteum failure.” W. Bickers. Journ. Palestine 
Arab Med. Assoc., May 1946, 1 , 96-9. 

43. “Multiple pregnancy with early abortion of one fetus.” E. M. Butler 
and V. Howard. Amer. Journ. Obstet. and Gynecol., July 1946, LII, 163. 

44. “Therapeutic abortion in a general hospital.” W. T. Daimreuther. 
Amer. Journ. Obstet. and Gynecol., July 1946, LII, 54-65. 

45. “ Avortement. Accidents de la transfusion et facteur Rh.” (Abortion: 
accidents of transfusion and the Rh factor.) A. Tzanck, G. Marchal, 31 . Nessis 
and Isal. Bull. Soc. Med. Hop, Paris, 1946, LXII, 213-6. 

46. “Vitamin E and habitual abortion.” R. Abderhalden. Schweiz, med. 
Wschr., 1946, LXXVI, ig6-8. (Nutr. Abstr. Rev., July 1946, XVI, 189.) 

47. ‘ ‘ Retencion del huevo muerto : aborto frustrado e retenido. ’ ’ (Retention 
of the dead foetus: missed abortion.) H, L. Guixa. Semaha Med., April 25th, 
1946, LIII, 761-8. 

48. “ Cervical missed abortion.” S. G. Clayton. Proc. Roy. Soc. Med., 
July 1946, XXXIX, 578. 

49. “ Test for threatened abortion.” Annotation. Lancet, September aist, 
1946, II, .125. 

50. “ Jlort subite ou rapide au cours des tentatives d’avortement.” (Sudden 
or rapid death during attempts at abortion.) J. Trillot. Ann. Med. Legale, 
March/ April, 1946, 3 &VI, 81-9. 

51. “ Es facil el diagnostico de mola? ” (Is it easy to diagnose a mole?) F. 
Martinez. Med. Espah., July 1946, XVI, 42-4. 

Association with disturbances of the reproductive system 

52. “ Melanoma of the vuha with preganancy.” S. G. Clayton. Proc. Roy. 
Soc. Med., July 1946, XXXIX, 57S-9. 
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52. “ Grandes quistes de ovario con torsion de pediculo y embarazo. ’ 
(Large ovarian cysts, with torsion of the pedicule, and pregnancy.) C. Jacome 
Moscoso. Obstet. y Ginecol. Latin-Amer., February 1946, IV, 96-107. 

54. “ Lutectomia en el embarazo.” (Lutectomy in pregnancy.) J. Botella 
Llusia. Medicina (Madrid), May 1946, XIV, 337-41. 

Association with disturbances of other maternal systems 

55. ‘‘Funikulare Myelose als Schwangerschaftserkrankung. ” (Funicular 
myelosis as a disease of pregnancy.) A. Stingl. Wien. klin. TFsc/ir., April 19th, 
1946, LVIII, 200-1. 

56. ” Normas generates de profilaxis y tratamiento de la cardiopati'a valvular 
de la mujer embarazada.” (General rules for the prophylaxis and treatment of 
valvular heart disease in pregnancy.) F. Duclds. Hispalis Med. (Seville), May 
X946, III, 179-91- 

57. ‘‘Anemias y embarazo. II.” (Anaemias in pregnancy.) F. Bonilla 
and J. Palsan. Rev. Espah. Obstet. y Ginecol., April 1946, IV, 213-30. 

58. " Estudio sobre las anemias del embarazo y su tratamiento por el hierro.” 
(Treatment of anaemias of pregnancy with iron.) M. Montoya Gomez and A. 
Pereira Martinez. Med. Espah., April 1946, IX, 291-310. 

59. ‘‘ Thrombocytopenic purpura in pregnancy: treatment by splenectomy 
and cesarean section : report of a case.” R. S. Dinsmore and R. P. Dutlinger. 
Gleveland Clin. Quart., July 1946, XIII, 128-33. 

60. ” Shock therapy in psychoses complicated by pregnancy: report of two 
cases.” A. Gralnick. Amer. Journ. Psychiatr., May 1946, CII, 780-2. 

61. ‘‘ Nerve excitability and the occurrence of tetanic symptoms during preg- 
nancy and lactation.” L. Kirstein and E. Kugelberg. Acta Med. Scand., June 
1946, CXXIV, 348-58. 

62. ‘‘Adenoma of the islets of Langerhans and pregnancy.” A. W. M- 
Pompen, C. A. L. Jansen and J. Dhont. Acta Med. Scand., June 1946, CXXIV , 
334 - 47 - 

63. ‘‘ Thyroto.xicosis and pregnancy.” R. C. Stepto. West. Journ. Surg.. 
Obstet. and Gynecol., August 1946, LIV, 317-9. 

64. ‘‘ Addison's disease and pregnancy.” S. L. Simpson. Proc. Roy. Soc. 
Med., July 1946, XXXIX, 511-2. 

65. ‘‘ Urinary tract pathology engendered by changes in the generative 
system.” J. Mason Hundley, jr. Trans. Coll. Physicians, Philadelphia, April 
1946, XIV, 20-3. 

Association with infections 

66. “ The transmission of penicillin to the previable fetus.” J. H. E. Woltz 
andM. M. Wiley. Journ. Amer. Med. Assoc.. July 20th, 1946, CXXXI, 969-70. 

67. “ Die Sulfonamidzyanose der Schwangeren und ihre Behandlung mit 
Thionin.” (Treatment of sulphonamide cyanosis in pregnancy with thionin.) 
R. Elect. Wien. klin. Wschr., May 24th, 1946, LVIII, 279-82. 

68. ‘‘Pulmonary tuberculosis and pregnancy.” A. L. Jacobs. Journ. 
Obstet. and Gynaecol. Brit. Emp., August 1946, LIII, 368-76. 

6g. ‘‘Tuberculosis in pregnancy.” W. L. Calov. Med. Journ. AustX-, 
August 17th, 1946, II, 224-30; Discussion, 246-9. 

70, Pulmonary tuberculosis in pregnancy.” T. Dixon Hughes. Med. 
Journ. Auslr., August 17th, 1946, II. 230-1; Discussion, 246^. 
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71. "Tuberculosis y embarazo." (Tuberculosis and pregnancy.) J. L. 
Gomez Pimienta. Rev. Med. Hasp. Gen. (Mexico), June 1946, VIII, 790-4. 

72. " Prophylactic treatment of congenital syphilis.” H. Vignes. WesL 
Journ. Siirg., Obslct. and Gynecol., August 1946, LIV, 324-7. 

73. " Syphilis in pregnancy ; preliminary report on a Tyneside invesb'ga- 
tion.” W. V. Macfarlane. Pttbl. Health, September 1946, LIX, 1S1-5. 

74. " Transmissao da sifilis congenita.” (Transmission of congenital 
syphilis.) A. Serra de Castro. Jorn. Pediatr. (Rio de Janeiro), 1946, XII, 
67-76. 

75. "Acute poliomyelitis in pregnancy: its occurrence according to the 
monthof pregnancy and sex of the fetus.” W. Lloyd Aycock. Xen/En^. Journ. 
Med., August ist, 1946. CCXXXV, 160-1. 

76. "Congenital malaria” (letter). C. B. Adderley. Brit. Med. Journ., 
August 17th, 1946, II, 241. 

77 - " Maternal rubella as a cause of congenital defects.” L. G. Parsons. 
Brit. Med. Bull., 1946, IV, 193-6. 

78. " Congenital abnormalities in infants following infectious diseases during 
pregnancy, with special reference to rubella: a third series of cases.” C. Swan 
and A, L. Tostevin. Med. Journ. Austr., May nth, 1946, I, 645-59. 

79. " Congenital cardiac defects associated with maternal rubella.” L. P. 
Winterbotham. Med. Journ. Austr., July 6th, 1946, II, 16-19. 

80. " Deafness from rubella in pregnancy ” (letter). C. Swan. Brit. Med. 
Journ., August 17th, 1946, II, 244. 

81. " Acute suppurative parotitis complicating pregnancy at term.” W. S. 
Goldfarb and E. C. VeproVsl^. Amer. Journ. Obstet. and Gynecol., July 1946, 
LII, 147 - 9 - 

See also Ref. 204 


Ectopic pregnancy 

82. " Embarazo ectopico de siete meses." (Ectopic pregnancy at the seventh 
month.) R. Pineda. Rev. Asoc. Med. Argent., April 30th, 1946, LX, 247 -^- 

83. " Fisiopatologia del embarazo ectopica.” (Physiopatholog^' of ectopic 
pregnancy.) G. Zenteno. Ginecol. y Obstet. de Mexico, July/September 1946, 
I, 163-78. 

84. " Embarazo ectopico casi a termino: relate de do historias clinicas.” 
(Clinical history of ectopic pregnancy carried to term.) R. F. Ramirez Merchan. 
Med. y Cir., Jime 1946, X, 307-11. 

85. "A proposito de dos casos de embarazo ectopico a termino.” (Two 
cases of ectopic pregnancy carried to term.) J. Useros Caisas. Toko-Ginecol. 
Pract. (Madrid), May 1946, V, 175-91. 

86. " Abdominal pregnancy : Cabot case 32342.” J. B. iIcKittrick. Xeu' 
Engl. Journ. Med., August 22nd, 1946, CCXXXV, 277-9. 

87. "Full-term abdominal pregnancy.” M. K. Lawlor. Proc. Roy. Soc. 
Med., July 1946, XXXIX, 575. 

88. " Abdominal pregnancy- with placenta attached to the spleen." D. H. 
Kushner and F. A. Dobrz3Tiski. Ainer. Journ. Obstet. and Gynecol., July 
1946, LII, 160-1. 


See also Ref. 295. 
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LABOUR 

Normal 

89. “ Quelle doit etre la conduitc de I’accouchcur pendant I'accouchement 
‘ dit normal ’ ? II. Analgesic ct ancsthesie c.xceptecs.” {What should be the 
conduct of the midwife during so-called "normal” labour? II. E.xcluding 
analgesia and anaesthesia.) 0 . Gosselin. Gynecol, et Obslct. Paris, 1946, XLV, 
288-^8. 

90. " Ligature of the cord ” (letter). F. M. Rose. Brit. Med. Jonrn., August 
24th, 1946, 11, 276. 


Abnormal 

91. ‘ The clinical diagnosis of varying degrees of uterine contraction rings." 
H. W. Johnson. Amer. Journ. Obstet. and Gynecol., July 1946, LII, 74-82. ' 

Utilidad de los preparados de beta glicerofosfato sodico en terapeutica 
obstetrica.” (Value of beta sodium glycerophosphate in obstetrics.) A. Feneira 
Gomez. Med. Espan., May 1946, XV, 452-6. 

93 - La accion cKnica uteroespasmoHtica del betagliccrofosfato sodico.” 
(Oxytocic aption of sodium betaglycerophosphate.) J. Cardus. Rev. Espan. 
Obstet. y GinecoL, April 1946, IV, 231-7. 

u ocitocico de la corriente galvanica ritmada.” (Oxytocic value 

of rhythnric galvanic current.) JI. Hamm and Greib-Hamm. Dia Med., July 
22nd, 1946, XVIII, 988. 

95 - The Kiell^d forceps for use in the occipitoposterior and occipitotrans- 
veme positions. J. 1 . Kushner and P. B. Wahrsinger. Anier. Journ. Obstet. 
and Gynecol., July 1946, LII. 110-4. 

-A-lgunas consideraciones sobre el parlo de nalgas en las primiparas." 

■ presentations m primiparae.) L. Laverde Mercado. Med. y Cir. 

(Bogota), July 1946, X, 343-51. 

(Breech presentations.) J. M. Moniz de 
Aragao. Rev. Gtnecol. y Obstet. (Rio de Janeiro), July 1946. II, 7-15. 

ITcTlT. jiy xXLn'gigT'”'" 

Sep?^mb:; rlTltlXT ' " 

Injuries to the mother 

normal.” (Rupture of the symphysis 

postirium^Julri^of sinfeiaria post-parto.” (Treatment of 

Ginlcol, March 1946, XXL^z^a^-^^^'^ 

cion ’ ' (The perineum^nri anatomofisiopatologicas y su preven- 

Injuries to the child 

the iSbilicalTorf dSp ” ^B^Sderb^^f by clamping of the intestine in 
J July 1946, CXXIV, 146^8. ^^“^^^back and M. S. Rosenblatt. Ann. Surg.. 
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Anaesthetics, ANrVLGESics 

104. " Intravenous procaine for obstetrical anesthesia.” K. Johnson and 
C. R. A. Gilbert. Ciirr. Res. Anesthesia, July/ August, 1946, XXV, 133-46. 

105. ” Obstetrical analgesia.” P. Ashkar. Journ. Palestine Arab Med. 
.'Issoc., May 1946, 1 , 103-S. 

106. “ Further experience with continuous caudal analgesia in obstetrics.” 
W. Levine, H. Taller and A. Light. Amer. Journ. Surg., July 1946, LXXII, 

47-51- 

107. ” Quelle doit etre la conduite de Taccoucheur pendant Taccouchement 
‘dit normal’? I. L'analgesie obstetricale.” (What should be the conduct of 
the midwife during so-called “ normal ” labour? I. Obstetrical analgesia.) 0 . 
Gosselin. Gynecol, et Obstet. Paris, 1946, XLV, 257-87- 

loS. " Consideragoes sobre a anestesia do perineo em obstetricia.” 
(Perineal anaesthesia in obstetrics.) I. de Oliveira Figueiredo. Rev. Ginecol. 
Obstet. (Rio de Janeiro), April 1946, XL. I, 245-57. 

109. " Anestesia perineal en el periodo expulsive en primiparas.” (Perineal 
anaesthesia during the second stage in primiparae.) E. Bottiroli. Rev. Obstet. 
Ginecol. (Caracas), 1946, VT, 5—31. 

no. "Spinal analgesia for forceps delivery in abnormal labour.” A. F. 
Anderson. Journ. Obstet.- and Gynaecol. Brit. Emp., August 1946, LIII, 

347-61- 

See also Ref. 21 1. 

PUERPERIUM 

in. " Suprarenal haemorrhage complicating the puerperium.” L. E. 
Hurter. Proc. Roy. Soc. Med., July 1946, XXXIX, 581-3. 

112. " Les hemorragies secondaires tardives du postpartum. A propos de 
deux cas mortels.” (Late secondary postpartum haemorrhage; two fatal cases.) 
P. Trillat, R. Burthiault and JI. Chirol. Journ. Med. de Lyon, May 5th, 1946, 
XXVII, 333-6- 

113. ” Alumbramiento hidraulico y sa aplicacion en la prevencion de la 
infeccion puerperal.” (The avoidance of “ dry labour” in ^e prevention of 
puerperal infection.) J. B. Gabastov. Rev. Obstet. Ginecol. (Caracas), 1946, 
VI. 32-9. 


LACTATION 

114. " Human breast cancer and the milk factor ” (letter). M. T. Macklin. 
Science, .August i6th, 1946, CIV, i6S-^. 

115. “The genetics of cancer; a short review of experimental findings.” 
G. M. Bonser. Bnt. Med. Bull., 1946, IV, 207-10. 


THE INF.ANT 

Gener-al 

116. "The future of paediatrics. I. The point of view of a consultant and 
director of a University deparUnent of child health.” N. B. Capon. " 11 . The 
point of view of a matemiW and child welfare officer.” J. 51 . Mackintosh. 
"III. The point of view of the general practitioner.” F. Gray. Journ. Roy. 
San. Inst., .August 1946, LXVI, 407-10, 410-2, 412-6. 
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117. “ Inteligencia y epoca del ano de la concepcion.” (Intelligence and 
season of conception.) D. P. Gotor and D. J. Cascajo. Psicotecnia (Madrid), 
1945, V, i-io. 

118. “Examinations on the speed of fetal maturity of twins and singly 
bom children and on the chances of survival for prematurely born children.” 
G. Herlitz. Acta Med. Scand., 1946, Suppl. 170, 500-12. 


Congenital Defects 


119. “The place of genetics in clinical medicine.” F. A. E. Crew. Brit. 
Med. Bull., 1946, IV, 16^70. 

120 “Appropriate ages for various surgical procedures.” T. Y. Nelson. 
Bull. Postgrad. Cttee. on Med., Univ. Sydney, December 1945, I, 183-6. 


121. “ Mental defect: recent researches.” L. S. Penrose. Brit. Med. Bull., 
1946, IV, 210-14. 

122. “ Familial data on 144 cases of anencephaly, spina bifida and congenital 
hydrocephaly.” L. S. Penrose. Ann. Eugenics, August 1946, XIII, 73-98. 

123. “ Blindness and visual defect of congenital origin.” A. Sorsby. Brit. 
Med. Bull., 1946, IV, 204-6. 

124. “Congenital choanal atresia.” A. Durward, O. C. Lord and C. J. 
Poison. Journ. Laryngol. Otol., December 1945, LX, 461-500. 

125. “An intrapericardial teratoma in an infant.” R. A. Willis. Journ. 
Path. Bact., April 1946, LVIII, 284-6. 

126. “ Pulmonary agenesis and hypoplasia.” C. E. Field. Arch. Dis. 
Childh., June 1946, XXI, 61-75. 

127. “A previously unknown cause of stridor congenitus.” B. Hamne. 
Acta Med. Scand., 1946, Suppl. 170, 399-407. 

128. “Congenital stricture of the oesophagus.” R. Flynn. Med. Journ. 
Austr., May l8th, 1946, 1 , 702-3. 

129. " Congenital hernia of the diaphragm.” R. E. Gross. Amer. Journ. 
Dis. Childr., June 1946, LXXI, 579-92. 

130. “Eventratio diaphragmatis.” G. Will. Rev. Obstet. Ginecol. 
(Caracas), 1946, VI, 51-61. 

131. “ Congenital atresia of the bile ducts.” O. P. Large, F. 0 . Thorp, 
and S. Kane. Amer. Journ. Surg., July 1946, LXXII, 91-6. 

132. Congenital fibrocystic disease of the pancreas” (letter). L. Dods. 
.l/fifl. AiJsir., June 29th, 1946, 1, 929. 


133. “ The incidence of congenital pyloric stenosis.” 
Dis. Childh., June 1946, XXI, 113-4. 


G. Davison. Arch. 


134. “Congenital hypertrophic pyloric stenosis” (editorial). E T Donovan. 

Surg., Gynecol, and Obstet., August 1946, LXXXIII, 261-2. 

, Bilateral renal agenesis.” E. L. Potter. Journ. Pediatr., July 1946, 

Do — 7^* 


“ Ectopia vesicae.” H. P. Pickerill and C. M. Pickerill. Austr. and 
N.Z. Journ. Surg., October 1945, XV, 91-8. 

See also Ref. 77. 78. 79, 80, 159. 


Prematurity 
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13S. ‘‘ Cuidadoscom osprematuroseodebilcongenito.” (Care of premature 
and congenitall}' weak babies.) M. Gesteira, Aiiais Bras, de Ginecol., April 1946, 
XXI, 2S1-95. 

139. ‘‘Casein hydrolysate; a supplementary food for premature infants." 
J. E. Jorpes, J. H. Magnusson and A. Wretlind. Lancet, August 17th, 1946, 
II, 228-32. Editorial, 240. 

See also Ref. 17, 18, 118, 190. 


Disorders 

140. ‘‘The infant who fails to thrive.” V. Smallpeice. Jled. Press, Sep- 
tember 4th, 1946, CCXVI, 171-4. 

141. ‘‘ El cafe de arroz, alimento-medicamento en las diarreas infantiles.” 
(Rice coffee, a therapeutic food in infantile diarrhoea.) J. II. Gamborino and 
C. C. Lancry. Med. Espan., July 1946, XVI, 38-41. 

142. ‘‘ Spinal analgesia in an infant ii days old ” (in an operation for intus- 
susception), il. H. Armstrong-Davison. Brit. Med. Journ., August 24th, 1946, 
II, 264-5. 

143. " La petite hemie ombilicale de I'enfant.” (Small umbilical hernia in an 
infant.) M. Fevre and J. R. Barcat. Presse Med., July 27th, 1946, LR'^, 500. 

Infections 
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